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(54) Use of phenyl oxazole or phenyl thiazole derivatives for treating pain 



(57) The present invention provides a method for 
treating pain comprising administering to an animal in 



need of such treatment, an analgesic dosage of certain 
phenyl oxazoles or phenyl thiazoles. 
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Description 



[0001] This invention provides a method for using certain phenyl oxazoles and phenyl thiazoles for the treatment of 
pain. The present invention provides a method which is especially useful for the treatment of acute pain and nociceptive 
5 pain. 

[0002] The present invention provides a method for treating pain. 

[0003] For clinical purposes, pain can be categorized into three groups: (1) acute pain: (2) continuous pain in termi- 
nally ill patients: and (3) other forms of chronic pain. In acute pain, a specific noxious stimulant of limited duration can 
be identified. The present invention provides a method for treating acute self-limiting ailments : low-grade somatic-type 
10 acute pain, including for example, but not limited to headache, arthritis, simple muscle strain, dysmenorrhea and pain 
due to inflammation. 

[0004] An additional distinction that is relevant to chronic pain is the difference between pain caused by a tissue- 
damaging process that excites nociceptive afferents and pain caused by pathologic changes in nociceptive neurons 
(neuropathic pain). Nociception refers to the neural mechanisms by which noxious stimuli are detected. Nociception 

is involves two steps: transductions of noxious stimuli by peripheral nerve endings and transmission of these signals to 
the central nervous system. Additionally, this invention provides a method for treating nociceptive pain. 
[0005] There are drugs used in the treatment of pain which are known in the literature and to the skilled artisan. See. 
for example, Merck Manual, 16th Ed. (1992), p. 1409. However, there is a demand for more active analgesic agents 
with dirninished-sids effects and toxieiiyand which are non -addictive. The ideal analgesic would reduce the awareness 

?0 of pain, produce analgesia over a wide range of pain types, act satisfactorily whether given orally or parenterally, 
produce minimal or no side effects, be free from tendency to produce tolerance and drug dependence. 
[0006] Applicants have discovered that certain phenyl oxazoles and phenyl thiazoles can provide many of the char- 
acteristics of an ideal analgesic for the treatment of pain. It is known that these phenyl oxazoles and phenyl thiazoles 
are useful for treating neurodegeneration. Surprisingly and in accordance with this invention. Applicants have discov- 

>5 ered that these compounds can also be useful for the treatment of pain and could address a long felt need for a safe 
and effective treatment for acute and nociceptive pain. 

[0007] The present invention provides a method for treating pain comprising administering to an animal in need of 
such treatment an effective amount of a compound of formula I: 



30 



35 




I 



40 



wherein: 



45 



Ar is phenyl or pyridyl substituted with zero to two substituents selected from the group consisting of C,-C 6 alkyl, 
hydroxy and halo: and 
substituted with either: 



(i) one or two substituents selected from the group consisting of 



50 



O 



II 

C (CH 2 ) n R 6 



55 



and (C r C 6 alkyl)R 6 : or 

(ii) two substituents which when taken together with the carbon atoms to which they are attached form a pyridyl 
or tetrahydropyridyl ring: 
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provided that when substituent pattern (i) is present, the phenyl or pyridyl group ofArmay additionally be substituted 
with two substituents which when taken together with the carbon atoms to which they are attached form a phenyl 
ring: 

where R 6 is NR 7 R 8 , morpholin-1 -yl, imidazol-1 -yl, 4,5-dihydro-1 H-imidazol-2-yL thiomorpholin-1 -yl, piper- 
azin-1-yl or piperazin-1 -yl substituted with C r C 4 alkyl or 



w 



O 
II 

C (C1-C4 alkyl) ; 



and R 7 and R 8 are each individually hydrogen, C r C 6 alkyl, (CH 2 )pOH or (CH 2 ) p -piperidyl: 
X is O or S: 
Y is CHR 5 , Oor S; 
15 RisHorC^Cgalkyl: 

R 1 and R 2 are each individually C,-C 6 alkyl: 
R 3 is H or C r C 6 alkyl: 

R 4 is hydrogen, or when Y is CHR 5 , R 4 and R 5 are each individually H or when taken together form a bond: 
m is 0 or 1 : 

20 n is an integer from 0 to 4 both inclusive: and 

p is an integer from 1 to 6 both inclusive: 

or a pharmaceutical^ acceptable salt, hydrate or optical isomer thereof. 

[0008] The present invention provides a method for treating acute pain comprising administering to a patient in need 
25 thereof, an analgesic dosage of a compound of formula I or a pharmaceutical acceptable salt thereof. 

[0009] It is preferred that the acute pain shall be selected from the group consisting of headache, arthritis, simple 
muscle strain, dysmenorrhea and pain due to inflammation. 

[0010] The present invention provides, in addition, a method for treating nociceptive pain comprising administering 
to a patient in need thereof, an analgesic dosage of a compound of formula I or a pharmaceutical^ acceptable salt 
30 thereof. 

[0011] It is preferred that the nociceptive pain is selected from the group consisting of post-operative pain, cluster 
headaches, dental pain, surgical pain, pain resulting from severe burns, for example third degree burns, post partum 
pain, angina pain, genitourinary tract related pain, including cystitis. 

[0012] As used herein, the term "C r C 6 alkyl" represents a straight or branched alkyl chain having from one to six 
55 carbon atoms. Typical C r C 6 alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl. t-butyl. 
n-pentyl. isopentyl, neopentyl, hexyl and the like. 
[0013] The term "halo" means chloro, fluoro, bromo or iodo. 

[0014] The term "pharmaceutically acceptable salts" refers to salts of the compounds of the above formulae which 
are substantially non-toxic to living organisms. Typical pharmaceutically acceptable salts include those salts prepared 
i0 by reaction of the compounds of the above formulae with a pharmaceutically acceptable mineral or organic acid, or a 
pharmaceutically acceptable alkali metal or organic base, depending on the types of substituents present on the com- 
pounds of the formulae. 

[0015] Examples of pharmaceutically acceptable mineral acids which may be used to prepare pharmaceutically ac- 
ceptable salts include hydrochloric acid, phosphoric acid, sulfuric acid, hydrobromic acid, hydroiodic acid, phosphorous 

is acid and the like. Examples of pharmaceutically acceptable organic acids which may be used to prepare pharmaceu- 
tically acceptable salts include aliphatic mono and dicarboxylic acids, such as oxalic acid, carbonic acid, citric acid, 
succinic acid, phenyl-substituted alkanoic acids, aliphatic and aromatic sulfuric acids and the like. Such pharmaceuti- 
cally acceptable salts prepared from mineral or organic acids thus include hydrochloride, hydrobromide. nitrate, sulfate, 
pyrosulfate, bisulfate. sulfite, bisulfate. phosphate, monohydrogenphosphate, dihydrogenphosphate, metaphosphate, 

so pyrophosphate, hydroiodide, hydrofluoride. acetate, propionate, formate, oxalate, citrate, lactate, p.-toluenesulfonate. 
methanesulfonate, maleate, and the like. 

[0016] It should be recognized that the particular anion or cation forming a part of any salt of this invention is not 
critical, so long as the salt, as a whole, is pharmacologically acceptable and as long as the anion or cationic moiety 
does not contribute undesired qualities. 
55 [0017] The term "ammo-protecting group" is used herein as it is frequently used in synthetic organic chemistry, to 
refer to a group which will prevent an amino group from participating in a reaction carried out on some other functional 
group of the molecule, but which can be removed from the amine when it is desired to do so. In a similar fashion, the 
term "hydroxy protecting group" refers to a removable group which will prevent a hydroxy group from participating in 
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a reaction performed on the molecule. Such groups are discussed by T. W. Greene in chapters 2 and 7 of Protective 
Groups in Organic Synthesis . John Wiley and Sons, New York, 1981. and by J. W. Barton in chapter 2 of Protective 
Groups in Organic Chemistry. J. F. W. McOmie, ed., Plenum Press, New York, 1973, which are incorporated herein 
by reference in their entirety. Examples of amino protecting groups include benzyl and substituted benzyl such as 
3 : 4-dimethoxybenzyl o-nitrobenzyl, and triphenylmethyl; those of the formula -COOR where R includes such groups 
as methyl ethyl, propyl, isopropyl, 2,2,2-trichloroethyl 1-methyl-1-phenylethyl : isobutyl, t-butyl, t-amyl, vinyl allyl phe- 
nyl, benzyl £-nitrobenzy I, o-nitrobenzyl and 2.4-dichlorobenzyl: acyl groups and substituted acyl such as formyl acetyl, 
chloroacetyl dichloroacetyl trichloroacetyl, trifluoroacetyl benzoyl, and£-methoxybenzoyl: and other groups such as 
methanesulfonyl, £-toluenesulfonyl p-bromobenzenesulfonyl, £-nitrophenylethyl and g-toluenesulfonyl-aminocarbo- 
nyl. A preferred amino-blocking group is t-butoxycarbonyl. 

[0018] Examples of hydroxy protecting groups include ether and substituted ether forming groups such as methyl, 
methoxymethyl. t-butoxymethyl 1 -ethoxyethyl and benzyl: silyl ether forming groups such as trimethylsilyl. triethylsilyl 
and methyl-diisopropylsilyl: ester forming groups such as formate, acetate and trichloroacetate and carbonate groups, 
such as methyl 2.2,2-trichloroethylcarbonate and p-nitrophenyl carbonates. 

[0019] When Ar is a phenyl or pyridyl substituted with one or two -(C r C 6 alkyl)R 6 groups, the compounds of formula 
I may exist in various isomeric forms. This invention is not related to any particular isomer but includes all possible 
individual isomers and racemates. 

[0020] Many of the compounds of formula I can combine with water to form hydrates. This invention encompasses 
the hydrates of formula I 

Preferred Compounds of Formula I 

[0021] Preferred substituent groups include the following: 

(a) Ar is phenyl substituted with one or two substituents selected from 



O 
II 

C (CH 2 ) n R 6 

and (C r C 6 alkyl)R 6 or with two substituents which when taken together with the carbon atoms to which they are 
attached form a pyridyl or tetrahydropyridyl ring: 

(b) Ar is phenyl substituted with C r C 6 alky I. hydroxy halo or with two substituents which when taken together with 
the carbon atoms to which they are attached form a phenyl ring: 

(c) Ar is pyridyl substituted with C r C 6 alkyl. hydroxy, halo or with two substituents which when taken together with 
the carbon atoms to which they are attached form a phenyl ring: 

(d) Ar is phenyl substituted with (C r C 6 alkyl)R 6 : 

(e) Ar is phenyl substituted with 



O 
II 

c (CH 2 ) n R 6 ; 

(f) R 6 is NR 7 R 8 : 

(g) R 6 is morpholin-1-yl or thiomorpholin-1-yl: 

(h) R 6 is imidazol-1-yl or 4.5-dihydro-1 -1 H-imidazol-2-yl: 

(i) R 6 is piperazin-1-yl or piperazin-1 -yl substituted with C r C 4 alkyl or 

O 
II 

C (C1-C4) 

alkyl: 

(j) R 7 and R 8 are each individually hydrogen or C r C 6 alkyl: 




EP 0 908 180 A2 



(k) R 1 and R 2 are each individually C r C 6 alkyl: 
(l)R 3 is C r C 6 alkyl: 
(m) Y is O or S: 
(n) Y is CHR 5 ; 
(o) m is 1 : 

(p) p is an integer from 1-3 both inclusive. 

[0022] It-will be understood that the above classes may be combined to form additional preferred classes. 
[0023] A preferred genus of compounds include those compounds where: 

Ar is phenyl substituted with one or two substituents selected from 



O 
II 

C <CH 2 ) n R 6 

and (C r C s alkyi)R 6 where R* is NR 7 R 8 and R 7 and R 8 are H or C r C 6 alkyl: 

and one or two substituents selected from 'hydrogen. C r C 6 alkyl and hydroxy: or two substituents which when 
taken together with the carbon atoms to which they are attached form a phenyl group. 
R 1 and R 2 are C r C 6 alkyl: 
. R. R 3 and R 4 are hydrogen: 
X is O: 
YisOorS: 

[0024] Of this preferred genus, compounds in which R 1 and R 2 are 1 .1 -dimethylethyl are more preferred. 

[0025] Of this more preferred genus, those compounds in which Ar is phenyl substituted with one or two (C, -C 6 alkyl) 

R 6 groups and one or two substituents selected from hydrogen and C r C 6 alkyl are especially preferred. 

[0026] Of this especially preferred genus, those compounds in which Ar is phenyl substituted with (C r C 6 alkyl)R 6 

are particularly preferred. 

[0027] Further typical examples of compounds of formula I which are useful in the present invention include: 
[0028] As used herein, the term "animal" shall refer to a vertebrate animal. Most preferably the vertebrate animal is 
a mammal. As used herein, the term "mammal" shall refer to the Mammalia class of higher vertebrates. The term 
"mammal" includes, but is not limited to, a human. The term "treating" as used herein includes prophylaxis of the named 
condition or amelioration or elimination of the condition once it has been established. 

[0029] As used herein the term "treating" includes prophylaxis of pain in a patient having a tendency to develop such 
pain, and the amelioration or elimination or the developed pain once it has been established or alleviation of the char- 
acteristic symptoms of such pain. This invention envisions that the treatment of pain is most preferably the treatment 
of pain selected from the group consisting of acute pain, nociceptive pain, and neuropathic pain. 
[0030] The term "acute pain" shall refer acute self-limiting ailments and low-grade somatic type acute pain. For 
example, the term includes, but is not limited to headache, arthritis, simple muscle strains, and dysmenorrhea. 
[0031] As used herein the term "nociceptive pain" shall refer to pain that is transmitted across intact neuronal path- 
ways. 

Synthesis Methods 

[0032] The compounds of formula I where Ar is phenyl substituted with one or two (C, -C 6 alkyl)R 6 groups where the 
alkyl group is CH 2 , X and Y are oxygen and m is 1 are prepared according to the following general reaction scheme I. 
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CHO 



(4) 



Step (e) 
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N R a 
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[0033] In step (a) of the above reaction scheme, an appropriately substituted benzoic acid is converted to the ben- 
zamide (1) by refluxing with an activating agent such as 1 , 1 '-carbonyldiimidazole then cooling to ambient temperature 
and treating with concentrated aqueous ammonia. The reaction can be conducted in an aprotic polar solvent such as 
tetrahydrofuran for a period of from 1 to 24 hours. 

[0034] The oxazoleacetic acid compound (2) is prepared in step (b) by cyclizing the benzamide (1) with a reagent 
such as ethyl-4-chloroacetoacetate under an inert gas such as nitrogen at a temperature of about 50°C to 130°C for 
about one to two hours and then hydrolysing to form the acid. 

[0035] Preparation of the phenyfoxazole (3) is achieved in step (c) by reducing the acid (2) with a reducing agent 
such as borane tetrahydrofuran. The reaction can be conducted in an aprotic polar solvent such as tetrahydrofuran at 
ambient temperature for about 1 to 24 hours. 

[O036] In step (d). the phenyloxazole (3) can be coupled with a hydroxy substituted benzaldehyde to form aldehyde 
(4) by first mesylating (3) with a mesylating agent such as methanesulfonyl chloride and then coupling the mesylated 
compound with the benzaldehyde. The coupling reaction can be conducted in an aprotic polar solvent such as dimethyl 
sulfoxide in the presence of potassium t-butoxide while heating to a temperature of about 70°C for up to 24 hours. 
[0037] When R 1 and R 2 are small lower alkyl substituents such as methyl or ethyl, the hydroxy of the phenyl ring is 
preferably protected with a hydroxy protecting group to prevent mesylation of the phenol. The protecting group may 
then be removed after the coupling step. 

[0038] When R 1 and R 2 are bulky alkyl substituents such as t-butyl. mesylation preferentially occurs on the alcohol 
attached to the oxazole or thiazole ring, thus the hydroxy does not need to be protected. 

[0039] Alternately, preparation of (4) can be accomplished by a Mitsunobu coupling which can be conducted in an 
aprotic polar solvent, such as tetrahydrofuran, at ambient temperature. 

[0040] Reductive amination of the aldehyde to form desired product (5) is accomplished in step (e) by reacting com- 
pound (4) with an appropriately substituted amine and titanium IV isopropoxide (Ti(OiPr) 4 ) using a reducing agent such 
as sodium borohydride. The reaction is preferably conducted at ambient temperature in a low molecular weight alcohol 
such as ethanol. The reaction is substantially complete in 16 hours to 3 days. 

[0041] Alternately, the reduction step (e) can be accomplished by dissolving the aldehyde (4) in a low molecular 
weight alcohol such as methanol, acidifying the solution with an excess of an organic acid, such as acetic acid, then 
reacting the aldehyde (4) with an appropriately substituted amine using a reducing agent, such as sodium cyanoboro- 
hydride (NaCNBH 3 ) . The reaction is conducted at ambient temperatures under an inert gas, such as nitrogen, and 
the reaction is substantially complete in about six hours. 

[0042] Compounds of Formula i where R is C r C 5 alkyl can be prepared by alkylating the phenol of compound (4) 
of Scheme l(a). after the coupling step (d). using an appropriate C r C 6 alkyl halide. such as methyl iodide, and sodium 
hydride in an aprotic polar solvent or solvent mixture such as tetrahydrofuran and dimethylformamide. The reaction 
may be conducted at ambient temperature and is substantially complete within 31 hours. Reductive amination can 
then be accomplished as described in Scheme l(a) : step (e). 
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[0043] Compounds of Formula I where R 7 or R 8 are -(CH 2 ) p piperidyl can be prepared as shown in Scheme l(b) 
below : by reacting the aldehyde (4) with an amine or an amine hydrochloride salt of the formula HgNR 10 where R 10 is 
H or -C 6 alkyL to form the free amine (6) ; which can then be alkylated with an appropriately amino-protected piperidine 
such as N-tert-butoxycarbonyl-3-(3-bromopropyl)piperidine using sodium hydride in an aprotic polar solvent such as 
dimethylformamide to form (7). Temperatures of from about 20°C to80°C are preferred and the reaction is substantially 
complete within 4 hours. Deprotection of the piperidyl group may be accomplished by techniques familiar to the skilled 
artisan such as by treatment of (7) with an acid such as hydrochloric acid. 

Scheme I (b) 




R a is oxo-substituted C } -C & alkyl 

R b is C r C 6 alkyl 

PG is an amino protecting group 



.[0044] Compounds of formula I where Ar is phenyl substituted with one or two straight chain (C 2 -C 6 alkyl)R 6 groups 
and X,.Y and R 4 are as defined in Scheme 1(a) above can be prepared as described in Schemes l(c-e) below. 
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Scheme 1(c) 




R c is (CH 2 ) q where q is an integer from 2-6 
R d is HorC r C 5 alkyl 

[0045] in Scheme 1(c), an amino-substituted phenol starting material (8) is reacted with an acylating agent such as 
acetic anhydride and sodium methoxide in a low molecular weight alcohol, such as methanol, to form compound (9). 
Reduction of the carbonyl can be achieved with a reducing agent, such as lithium aluminum hydride in an aprotic 
solvent, such as tetrahydrof uran to produce compound (10). Acylation of ( 1 0) can be accomplished by reacting 1 : 1 -car- 
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bonyldiimidazole with a carboxylic acid in an aprotic polar solvent such as tetrahydrofuran at temperatures of from 
about 0°C to about 20°C, then treating with N-ethyl-p-hydroxyphenethyl amine (10). The reaction is substantially com- 
plete in 2 to 24 hours. 

[0046] Compound (1 1 ) can then be coupled with an appropriately substituted phenyloxazole in a Mitsunobu reaction 
to prepare (12). The reaction can be conducted in a polar aprotic solvent such as tetrahydrofuran at ambient temper- 
ature. After approximately 24 hours, the reaction is substantially complete. Compound (12) can then be reduced using 
a reducing agent, such as aluminum hydride in an aprotic solvent, such as tetrahydrofuran. to prepare (1 3). The reaction 
is appropriately conducted at ambient temperatures and is complete in about three hours. 

[0047] In an alternate procedure, as shown in Scheme l(d) below, an appropriately substituted phenylalkanol starting 
material (14), dissolved in an organic solvent such as methylene chloride, is reacted with a halogenating agent such 
as dibromotriphenylphosphorane to prepare compound (15). The reaction may be conducted at ambient temperature 
and allowed to proceed for about four hours. 

[0048] The halogenated compound (15) is then coupled with an appropriately substituted phenyl oxazole in a Mit- 
sunobu reaction to prepare (16) followed by displacement of the halogen with an amine of the formula NR 7 R 8 in a polar 
aprotic solvent such as dimethylformamide at about 80°C for about five hours to prepare the desired final product. 

Scheme I ( d) 




R e is (C 2 -C 6 alkyl) 

[0049] Scheme l(e) below describes a third procedure for preparing compounds of formula I where Ar is phenyl 
substituted with one or two straight chain (C 2 -C 6 alkyl)R 6 groups. 

[0050] In a Mi'-' mob u reaction, compound (17) is first coupled with an appropriately substituted phenyl oxazole to 
form the interrr. ate oxazole (18). Reduction of the cyano group followed by hydrolysis prepares compound (19). 
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Amination of compound (19) is achieved by either method described in Scheme l(a), step (e). 



Scheme 1(e) 




o 



C (CH 2 ) n R 6 



groups : and X and Y areas defined in Scheme l(a-e) above can be prepared as outlined in Scheme II below. 
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Scheme II 
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40 [0052] In the above reaction Scheme IL an appropriately substituted phenyl oxazole (20) : dissolved in an aprotic 
polar solvent such as tetrahydrofuran. is coupled with an appropriately substituted phenol (21) in a Mitsunobu reaction 
to form (22). At ambient temperatures, the reaction is substantially complete in 5 hours. Compound (22) is then treated 
with sodium iodide to form the iodoketone which is then displaced using an appropriately substituted amine while 
heating to about 50°C-80°C. The amination can be conducted in a non-polar organic solvent such as toluene and is 

■*5 substantially complete in about three hours. 

[0053] Compounds of formula I where Ar is phenyl substituted with one or two branched (C^-Cq alkyl)R 6 groups, and 
X and Y are as described in Scheme l(a-e) above can be prepared according to Scheme III below/ 
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Scheme III 




R a is oxo substituted (C r C 6 )alkyl 
[0054] An appropriately substituted pheny loxazole (24). dissolved in an aprotic polar solvent such as tetrahydrof uran. 
is coupled with an appropriately substituted ketone (25) in a Mitsunobu reaction to form compound (26). Reductive 
amination of (26) can be achieved by either of the methods described in Scheme l(a). step (e). 

[0055] Compounds of Schemes I : II or III wherein Ar is phenyl additionally substituted with one or two substituents 
selected from C r C 6 alkyl halo and hydroxy can be prepared as shown in Scheme IV below 
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Scheme IV 



10 



15 



R 1 



R 3 




(3) 



OH 



HO 



(27) 
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R a is oxo-substituted C r C 6 alky! 

R f is hydrogen.. C r C 6 alkyl halo or protected hydrox 

[0056] An appropriately substituted phenyl oxazole and appropriately substituted phenol (27) are coupled in a Mit- 
sunobu reaction as described in Scheme l(a) t step (d). to form the intermediate compound (28) which can then be 
aminated using either of the two methods described in Scheme 1(a). step (e) . The hydroxy may then be deprotected 
where appropriate. 

[0057] Compounds of Schemes l : II or til where Ar is phenyl substituted with two substituents which, when taken 
together, form a phenyl ring can be prepared as shown in Scheme V below. 



45 



Scheme V 
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R a is oxo-substituted C-, -C 6 alkyl 

R f is hydrogen, C r C 6 alkyl, halo or protected hydr 

[0058] Using a Mitsunobu coupling, a phenyloxazole starting material is reacted with an appropriately substituted 
hydroxynaphthaldehyde (29). The resulting product can then be subjected to reductive amination using either method 
of Scheme L step (e) and the hydroxy deprotected where appropriate. 
[0059] Compounds of Schemes I, II or III where Ar is phenyl substituted with 

O 
II 

C (CH2) n R 6 

and/or (C r C 6 alkyl)R 6 : where R 6 is morpholin-1 -yl. piperazin-1 -yl T thiomorpholin-1-yl or substituted piperazin-1 -yl are 
prepared according to reaction Scheme VI. 



Scheme VI 




K 2 (31) 

where B is O. NH. 

O 

NC(C !-C 4 alkyl) , 

N(C r C 4 alkyl) or S : R a is oxo-substituted C r C 6 alkyl and R b is C r C 6 alkyl 

[0060] An appropriately substituted starting material (30) is coupled by reductive amination with an appropriately 
substituted phenyloxazole according to the reactions of Scheme i(a) : Step (e), i.e.. using either a reducing agent such 
as sodium cyanoborohydride in an aprotic polar solvent such as tetrahydrof uran, or titanium IV isopropoxide (Ti(OiPr) 4 ) 
and sodium borohydride in a low molecular weight alcohol such as ethanol to form (31 ). 

[0061] Compounds of Formula I where R 6 is piperazin-1 -yl can be prepared by treating compound (31 ) of Scheme 
VI. where B is 
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O 

with an excess of an inorganic acid such as hydrochloric acid. 

[0062] Compounds of formula I where R 6 is imidazol-1-yl are prepared according to the following Scheme VII. 



Scheme VII 




R 2 (35) 



R b is C r C 6 alkyl. 

[0063] A methoxyphenylalkyichloride such as p-Methoxybenzyl chloride is refluxed with imidazole to form (32). The 
reaction, conducted in a polar organic solvent such as acetonitrile, is substantially complete in about 1 6 hours. Demeth- 
ylation of (32) is achieved by treatment with an agent ; such as boron tribromide, to form compound (33). In a Mitsunobu 
coupling, compound (33) can be coupled with the phenyloxazole (34) to form the desired product (35). 
[0064] Compounds of formula I where R 6 is 4.5-dihydro-1 -H-imidazol-2-yl are prepared according to Scheme VIII. 
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Scheme VIII 




R a is C r C 6 alkyl 

[0065] A phenyloxazole starting material is coupled with a hydroxyphenylalkyl cyanide compound in a Mitsunobu 
reaction. Cyclization of the cyano group to form the dihydroimidazole (37) can be achieved by first, treating (36) with 
hydrogen chloride gas in ethanol at low temperatures for about four hours then refluxing with ethylenediamine for an 
additional period of up to 32 hours. 

[0066] Compounds of formula I where Ar is phenyl substituted with two substituents which when taken together with 
the carbons to which they are attached form a pyridyl or tetrahydropyridyl can be prepared according to Schemes IX 
(a) and I X(b) below. 



17 




PG is a protecting group. 

R f is hydrogen. C r C 6 aikyl halo or protected hydroxy. 
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Scheme IX (b) 




(39) 




R f is hydrogen. C-,-C 6 alkyl. halo or protected hydroxy. 

[0067] In the above reaction Schemes IX(a) and IX(b) : starting material (38) is cyclized with the appropriate aldehyde 
in an acid solution to form intermediate (39) as an oxalate salt. 

[0068] In Scheme IX(a) : intermediate (39) can first be demethylated by refluxing the oxalate salt (38) with hydrogen 
bromide then protecting the nitrogen with an amino-protecting agent such as di-tert-butyl dicarbonate to prepare (40). 
[0069] In Scheme IX(b) : the free amine (39) can be aromatized in the presence of dehydrogenating reagent by 
heating with palladium black followed by demethylation. as discussed above, to form (42). 

[0070] Compounds (40) or (42.) can then be coupled with an appropriately substituted phenyloxazole in a Mitsunobu 
reaction, to form the desired products (41 ) or (43). Removal of the nitrogen protecting group can be achieved by 
standard methodology such as by treatment with trifluoroacetic acid and an appropriate t-butyl cation scavenger such 
as thiophenol. If a hydroxy protecting group is employed, the hydroxy group may be deprotected by : for example, 
hydrolysis or treatment with an acid depending on the protecting group selected. 

[0071] Compounds where Ar is substituted pyridyl can be achieved by the following general reaction Scheme X 
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Scheme X 



R 3 




R a is oxo-substituted C r C 6 alkyl 

R f is hydrogen. C r C 6 alkyl. halo or protected hydroxy 

[0072] Using an appropriately substituted pyridone carboxaldehyde and an appropriately substituted phenyloxazole 
in a Mitsunobu coupling reaction, compound (44) is prepared. When R f is a protected hydroxy group, it may be depro- 
tected after the coupling step. Compound (44) can then undergo reductive amination using either process described 
in Scheme l(a) ; step (e) above. 

[0073] Compounds of formula I where Y is sulfur can be prepared as illustrated in Scheme XI below. 
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Scheme XI 




R a is oxo-substituted C^Cg aikyl 
[0074] An appropriately substituted phenyloxazole is coupled with an appropriately substituted mercaptobenzalde- 
hyde (45) in a Mitsunobu reaction. The resultant intermediate (46) can then be reduced to the desired amine using 
either of the reductive amination reactions described in Scheme l(a). step (e). 

[0075] Compounds of formula I where R 3 is C r C 6 alkyl and R. R 1 , R2 R4 X and Y are as described above can be 
prepared as follows: 
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Scheme XII 




■« I (50) 

R 2 



Z is a halogen 

R a is oxo-substituted C alkyl 

45 

[0076] Potassium ethyl malonate is stirred with a metal halide.. such as magnesium chloride and a base, such as 
triethylamine : in an aprotic polar solvent such as acetonitrile under an inert gas such as nitrogen at ambient tempera- 
tures then reacted with an acid halide such as p-chloro-propionyl chloride to form starting halide (47). 
[0077] Intermediate (48) is formed by reacting the halide (47) with an appropriately substituted benzamide (1), pre- 
so pared as described in Scheme l(a) above. The reaction is allowed to proceed at temperatures of about 100° to 150°C 
under an inert gas such as nitrogen for about 1 to 8 hours. 

[0078] Reduction of intermediate (48) with a reducing agent such as lithium aluminum hydride affords compound 
(49). The reduction is conducted under an inert gas such as nitrogen in an aprotic polar solvent or ether such as 
tetrahydrofuran for a period of from 1 -24 hours. 
55 [0079] Using a Mitsunobu coupling, an appropriately substituted benzaldehyde is combined with intermediate (49) 
to form compound (50) which can then be reduced by reductive amination as described in Scheme l(a). step e. above 
to form the desired product. 

[0080] Compounds of formula I where X is S can be prepared as follows: 
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R 2 

Z is a halogen 

R a is oxo-substituted C r C 6 alkyl 

[0081] Benzamide (52) is prepared by refluxing an appropriately substituted benzoic acid with an activating agent 
such as carbonyldiimidazole under an inert gas such as nitrogen, then reacting with methylamine as described in 
Scheme I, Step (a) above. Using an aprotic polar solvent such as tetrahydrofuran. the reaction is substantially complete 
in about 2-24 hours. 

[0082] Conversion to the thiobenzamide (53) is achieved by reacting (52) with Lawessens reagent at temperatures 
of from 80°C to 120°C in an organic solvent such as hexamethylphosphoramide under an inert gas such as nitrogen 
for about 1 to 2 hours. 

[0083] The synthesis of intermediate (55) is accomplished by refluxing the thioamide (53) under an inert gas such 
as nitrogen with an p-haloketone such as ethyl 4-chloroacetoacetate in the presence of potassium iodide. An aprotic 
polar solvent or ether such as tetrahydrofuran is preferred and the reaction is complete within 1 to 6 hours. 
[0084] Cyclization to prepare the thiazole (56) is achieved by reacting thioester (55) with an excess of ammonium 
acetate in acid such as acetic acid under an inert gas such as nitrogen for from 1 to 5 hours. 

[0085] Reduction of the thiazole ester (56) is accomplished with a reducing agent such as lithium aluminum hydride. 
The reduction is preferably conducted under an inert gas such as nitrogen in an aprotic polar solvent such as tetrahy- 
drofuran. The reaction is substantially complete in 1 to 2 hours. 

[0086] Using a Mitsunobu reaction, the thiazole intermediate (57) can be coupled with an appropriately substituted 
benzaldehyde to form (58) which can be isolated and purified and reduced to the desired amine by reductive amination 
as described in Scheme 1(a). step (e) above. 



( EP 0 908 180 A2 

[0087] Compounds of formula I where Y is CHR 5 , where R 4 and R 5 are individually hydrogen or R 4 and R 5 taken 
together form a bond can be prepared according to Scheme XIV as follows. 

s Scheme XIV 
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R a is oxo-substituted C r C 6 alkyl 

R b is C r C 6 alkyl 

PG is a protected aldehyde 

[0088] At ambient temperature, in a polar solvent such as methylene chloride, an appropriately substituted starting 
alcohol (59) is halogenated by treatment with a halogenating agent such as triphenylphosphine and bromine in the 
presence of a base or acid scavenger such as imidazole. The reaction is substantially complete in 1-24 hours. 
[0089] In a displacement reaction, the halogenated compound (60) is refluxed with triphenylphosphine in a nonpolar 
solvent such as xylene for about 24 hours to form the activated intermediate (61). 

[0090] Intermediate (62) is prepared in a Wittig reaction using a strong base such as sodium hexamethyldisilazane 
and an appropriately protected aldehyde such as terephthalaldehyde mono-(diethylacetal). The reaction is preferably 
conducted in an aprotic polar solvent such as tetrahydrofuran at temperatures of from about -20°C to about 0°C and 
is substantially complete in about 3 to 10 hours. 

[0091] It will be readily appreciated by the skilled artisan that intermediate (62) forms the E and Z isomers which 
may be readily separated by conventional chromatographic techniques. 

[0092] The desired aldehyde (63) may then be deprotected by treatment with an aqueous acid such as hydrochloric 
acid for about 24 hours. Deprotection is preferably conducted in a polar solvent or ether such as diethylether at ambient 
temperature. 

[0093] Reductive amination can be accomplished using either of the procedures described in Scheme l(a) : Step (e). 
[0094] Compounds of formula I where Y is CHR 5 and R 5 is hydrogen can be prepared by hydrogenation of compound 
(64) with hydrogen gas and 5% palladium on carbon. The reduction is preferably conducted in a non-polar solvent 
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such as toluene at ambient temperatures and is substantially complete in about four hours. 

[0095] Compounds of formula I where Ar, X and Y and R 4 are as defined as in Scheme l(a) above, and m=0 can be 
prepared as demonstrated in Scheme XV below. 



Scheme XV 
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[0096] Starting material (66) is achieved by treating an appropriately substituted benzoic acid with a peptide coupling 
2 0 reagent, such as 1 V-carbonyldiimidazole. to form an activated acylating agent then reacting with an appropriately 
substituted serine compound. 

[0097] The methyl ester (66) is cyclyzed to the oxazoline (67) by reacting with a brominating agent, such as triphe- 
nylphosphine. and carbon tetrabromide in the presence of a base. 

[0098] The reaction can be conducted in an aprotic polar solvent, such as acetonitrile. at ambient temperature for 

•*s from about 1 to 24 hours. 

[0099] The oxazoline (67) is oxidized to compound (68) by treatment with an oxidizing agent, such as activated 
manganese oxide, at a temperature of about 20°to 50°C for about 1 to 24 hours in an organic solvent such as acetone. 
[0100] The oxazole (63) can then be reduced with a reducing agent, such as lithium borohydride-methanol reducing 
' system in an aprotic polar solvent, such as tetrahydrofuran. Preferably the reaction is initiated at ambient temperatures 

50 and then refluxed for from 30 minutes to 12 hours. 

[0101] Halogenation of (69) is accomplished by treatment with a halogenating agent such as triphenylphosphine and 
carbon tetrabromide in an aprotic polar solvent such as acetonitrile. The reaction can be conducted at ambient tem- 
peratures for from 1 -24 hours. 

[0102] In a displacement reaction under Finkelstein conditions, the halogen is repiaced with an appropriately sub- 
55 stituted benzaldehyde. 

[0103] Reductive amination of (70) as described in Scheme l(a). Step (e). above yields the desired product (71). 
[0104] The intermediates and final products may be isolated and purified by conventional techniques : for example 
by concentration of the solvents, followed by washing of the residue with water, then purification by conventional tech- 
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niques such as chromatography or recrystallization. 

[0105] When Ar is phenyl substituted with one or two (C r C 6 alkyl)R 6 groups, the present invention may have one 
or two stereo centers. The methods, formulations and compounds of the present invention encompass the diastere- 
omers and the racemates and their individual stereo isomers. Diastereomeric pairs may be obtained according to 

5 procedures well known in the art. For example, formation of a diastereomeric salt from a racemic amine can be ac- 
complished by treatment with a chiral acid : such as tartaric acid or diisopropylidene-keto-gulonic acid. 
[0106] It will be readily appreciated by the skilled artisan that the substituted benzoic acid, amide, amine, alcohol, 
aldehyde, heterocyclic imidazole and thiophenol starting materials are either commercially available or can be readily 
prepared by known techniques from commercially available starting materials. All other reactants used to prepare the 

io compounds in the instant invention are commercially available. 

[0107] The following examples further illustrate the preparation of the compounds of this invention. The examples 
are illustrative only and are not intended to limit the scope of the invention in any way. 

Example 1 

15 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-ethylaminomethylphenoxy)ethyl)oxazole hydrochloride dihydrate 
A. Preparation of 3. 5-bis{1 .1 -dimethylethyl)-4-hydroxybenzamide 

20 [0108] In a 22 L Morton flask : 749g (3.0 mol) of 3,5-bis(1 ,1 -dimethylethyl)-4-hydroxybenzoic acid. 533g (3.3 mol) 
carbonyldtimidazole and tetrahydrofuran (THF) were combined and heated slowly to reflux and allowed to reflux for 
2.5 hours. The reaction mixture was cooled to 26°C and concentrated aqueous ammonia was added. Stirring was 
continued for 2 hours and the reaction mixture was allowed to stand overnight. The contents were transferred to a flask 
and rinsed with tetrahydrofuran (250 mL). The mixture was stirred, layers were separated, and the aqueous layer was 

25 saved. The organic layer was washed with brine (2.5 L) followed by brine/deionized (Dl) water (1 L/1 .5 L). The organic 
layer was washed with 9.7 M hydrochloric acid (HCI)/deionized water (0.25 L / 2.25 L). followed by 9.7 M hydrochloric 
acid/deionized water (0.5 L/2.8 L). and 9.7 M hydrochloric acid/deionized water/brine (0.5 L/1. 5 L/1. 5 L). The organic 
layer was set aside while the combined aqueous layers were washed with tetrahydrofuran. The combined organic 
layers were washed with brine, dried with sodium sulfate (855g) and filtered. The filtrate was evaporated to 1011 g of 

30 a wet (water), white solid. Methylene chloride was added and removed in vacuo. This procedure was repeated with 
ethyl acetate (6 L : then 2 L) to produce a solid residue (779g). The residue was slurried in ethyl acetate and heptane, 
filtered, and dried in a vacuum oven to yield the desired amide (736g. 98.7%) as a white solid mp 257-260°C. 
'H NMR (DMSO-d 6: 300 MHz) 6 7.75 (1H. s). 7.60 (2H. s). 7.30 (1H. s). 7.00 (1H. s). 1.35 (18H. s). 

35 B. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(carboxymethyl)oxazole 

[0109] To 24.90g (100 mmol) of the compound of step A . 55 mL (407 mmol) of ethyl 4-chloroacetoacetate was 
added. The mixture was heated to 1 30°C under nitrogen for 2 hours. The reaction mixture was cooled to 90°C and the 
volatiles were distilled from the reaction mixture under vacuum until the pot temperature reached 130°C. The thick 

io residue was allowed to cool to 60°C under vacuum. The vacuum was released and 100 mL of methanol was added 
to the mixture. The solution was cooled to 25°C and then 50% sodium hydroxide solution (50 mL) was added dropwise. 
The reaction mixture temperature increased to 55°C. The mixture was stirred 25 minutes, then concentrated aqueous 
hydrochloric acid (25 mL. 300 mmol) was added dropwise to the reaction mixture to bring the pH to 7-8. The mixture 
was filtered and the cake was washed with methanol (2 x 50 mL). The methanol was removed under vacuum, and 

-*S then IN hydrochloric acid (100 mL) and water (100 mL) were added. A gummy precipitate formed. The precipitate was 
dissolved by adding 500 mL of a 1:1 mixture of terf-butyl methyl ether (MTBE) and ethyl acetate. The resulting emulsion 
separated into three layers overnight. The upper layer, containing desired product by HPLC. was dried with sodium 
sulfate and concentrated in vacuolo give 30. 8g of a tan solid. This solid was dissolved in 2:1 methanol:water (225 mL) 
at 75°C. The stirred mixture was allowed to cool to 25°C over 1 hour, and stirred for another 2.5 hours. The mixture 

so was filtered and the cake was washed with a total of 1 20 mL of 2: 1 methanol: water. Vacuum drying at 40°C gave 21 94g 
of the subtitled product. A 19. 9g portion of the acid was recrystallized from 300 mL of 1:1 heptane:toluene to give 
17.77g (62% overall yield) of the subtitled product as a white solid, 
mp 166-68°C. 

1 H NMR (DMSO d-6. 300 MHz) 6 1 2.49 (s : 1 H. exchanges with D 2 0). 7.93 (s. 1 H. ) : 7.72 (s. 2H), 7.54 (s. 1 H, exchanges 
ss with D 2 0). 3.56 (s, 2H) : 1.41 (s. 18H). 
Elemental analysis for C 19 H 25 N0 4 : 

Calculated: C. 68.86: H. 7.60: N. 4.23. 

Found: C. 68.86: H. 7.59: N. 4.32. 
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FDMS 331 (M+). 

C, Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-hydroxyethyl)oxazole 

[0110] In a 22L flask, 757g (2.28 mol) of the compound of step B was dissolved in tetrahydrofuran. To the solution 
was added : very slowly at first and with water-bath cooling, 1 M borane tetrahydrofuran (4.8 L). After 1 hour the reaction 
mixture was quenched with methanol (650 mL) very slowly due to hydrogen evolution. The mixture was allowed to stir 
overnight. The solution was placed on a rotary evaporator and evaporated to a foam (995g). The residue was dissolved 
in tert-butyl methyl ether (11 L) and deionized water (4.9 L) and 50% sodium hydroxide (130 mL) were added and 
stirred then brine was added (3.6 L). Layers were allowed to separate yielding three layers. The lower two layers 
showed no product so they were discarded. The tert- butyl methyl ether layer was washed with a mixture of 1 N sodium 
hydroxide (100 mL). deionized water (2 L), and brine (2 L). The organic layer was dried with sodium sulfate, filtered 
and evaporated to give 802g of viscous residue. Toluene (1 .4 L) was added to the residue and the mixture was heated 
to 60°C to obtain a solution. Heptane (6 L) was added, the solution was heated to 93°C, and then cooled over 1 .5 h 
to 0-10°C with an ice bath. The mixture was filtered and the cake was rinsed with 60:40 heptane/toluene (2 L). The 
solid was dried in a vacuum oven to yield 670g of subtitled product. The solids were recrystallized from toluene (2 L) 
and heptane (5.5 L) to yield 627 g (87% yield) of product as a white solid, 
mp 119.5-21°C. 

1 H NfviR (CDCI 3 300 'MHz) 0 1.48 (s, T8H). 2.8 (t. J = 6.0 Hz. 

2H). 3.97 (t. J- 6.0 Hz. 2H). 5.52 (s. 1H). 7.42 (s. 1H) : 7.32 (s. 2H). 

D. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-formylphenyloxy)ethyl)oxazole 

[0111] The compound of step C (204.3 g, 644 mmol). triethylamine (100 mL. 716 mmol) and methylene chloride (1 .7 
L) were stirred to give a solution. Methanesulfonyl chloride (S1.3g : 710 mmol) was added over 15 minutes and a water 
bath was used to keep the pot temperature below 31 °C. The reaction mixture was stirred and allowed to cool to 23°C 
over 1 .5 hours. The reaction mixture was poured into a 4 L separatory funnel and the flask was rinsed with methylene 
chloride (0.5 L). The organic layer was washed with 1 N hydrochloric acid (3 x 1 L) and the combined aqueous layers 
were back-extracted with methylene chloride (0.3 L). The combined organic layers and washed with a solution of brine 
(0.5 L) and deionized water (0.5 L). The organic layers were dried with sodium sulfate, filtered and evaporated to give 
254g of the mesylate as an oily foam. To the intermediate mesylate compound was added dimethyl sulfoxide (DMSO. 
0.7 L) and a solution was obtained. In a separate flask. 4-hydroxybenzaldehyde (89. 6g. 734 mmol) : potassium f-bu- 
toxide (79.9Sg. 0.713 mmol) and dimethyl sulfoxide (1 .2 L) were combined and heated to 45°C to yield a brown solution. 
The mesylate compound in dimethyl sulfoxide was added all at once. The reaction mixture was heated at 60-65 3 C for 
15 hours An additional 0.5 L of dimethyl sulfoxide was added. The reaction temperature was increased to 70°C and 
held there for 2 hours. Then. 4-hydroxybenzaldehyde (3.92g) and potassium f-butoxide (3.59g) were added to the 
reaction mixture. After 7 hours at 70°C the reaction mixture was allowed to cool to ambient temperature. Tert-butyl 
methyl ether (3.3 L) was added to the reaction mixture. The solution was extracted with 1 N sodium hydroxide (4 x 2L). 
The aqueous layers were combined, back extracted with tert-butyl methyl ether (2x1 L) and then discarded. The 
combined organic layers were washed with deionized water (2 L) : deionized water/brine (2 L). and brine (2 L). The 
organic layer was dried with sodium sulfate, filtered and evaporated to give a dark residue (267. 3g). The residue was 
dissolved in a mixture of methylene chloride (150 mL) and heptane (100 mL) and passed through a chromatography 
unit with a silica gel (2.5 kg) column. The column was eluted with 1:1 heptane/methylene chloride (16 L). methylene 
chloride (12 L). and 6% ethyl acetate/methylene chloride. Fractions containing the product as the major component 
were combined and evaporated to give 1 96g of an amber oil. The oil was dissolved in chloroform (200 mL), and trans- 
ferred to a flask with a mechanical stirrer. The flask was rinsed with hexanes/chloroform (100 mLy25 mL) and hexanes 
(100 mL) and the washes were added to the solution. After adding hexanes (1.8 L), the solution was heated to reflux 
and 100 mL of distillate was collected. The mixture was cooled to 35°C over 1.5 hours and then crystallization occurred. 
Using an ice/water bath, the solution was cooled to 6°C over 1.5 hours. The product was filtered, rinsed with 10% 
chloroform/hexanes (300 mL). and dried in a vacuum oven to obtain I53g (56% yield) of subtitled product as a white 
solid. 

mp 110-112°C. 

HPLC assay showed 99.4% (by area) desired compound. 

1 H NMR (CDG! 3 300 MHz) 0 1.45 (s, 18H). 3.10 (t, 2H J= 6 Hz). 4.3S (t. 2H. J = 6 Hz), 5.50 (s. 1H), 7.02 (d, J = 7 
Hz. 2H). 7.50 (s. 1H). 7.79 (d. J= 7 Hz. 2H). 7.82 (s. 2H). 9.35 (s. 1H). 
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E. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-ethylaminom hydrochloride 
hemihydrate 

[0112] To5.05g (12 mmole) of the compound of step D dissolved in 50 ml. of dry methanol under nitrogen was added 
5 7.85 ml (120 mmole) of monoethylamine. The solution was stirred for 5 minutes then 6.8 ml (120 mmole) of acetic acid 
was added and the mixture was stirred under nitrogen for 30 minutes. Sodium cyanoborohydride, 795 mg ( 1 2.6 mmole) 
was added and the reaction was stirred for 3 hours. An additional 500 mg of sodium cyanoborohydride was added and 
again stirred for an additional hour. Ethyl acetate was then added and the mixture was washed with water, saturated 
sodium bicarbonate and again with water. The organic layer was dried, filtered then evaporated to give 5.44g of crude 
10 product which was chromatographed on 300 ml. silica, eluting with methylene chloride/methanol/concentrated ammo- 
nia (90: 10:1). Fractions containing the desired product were concentrated under vacuum then dissolved in diethyl ether. 
Hydrogen chloride gas was bubbled through the solution to provide an oil which was dissolved in acetone and stripped 
to dryness to give 3.4g (54%) of title product as a white foam. 
FDMS - M+ 450: 
is Elemental analysis for (C 28 H3 8 N 2 O 3 .HCI.0.5H 2 O) 
Calculated: C : 67.79: K 8.13: N : 5.65 
Found: C. 67.97: H. 7.99: N. 5.74 
NMR (GDG! 3 ) S 6 1 ,40 -ft, 3H, J=7 Hz). 1 .49 (s. 1-8H-), -2.-92 (q. 2-H. J=4Hz). 3,30-(t : 2H. .J=7Hz) f 3.95. (t, 2H s .J-7Hz). 4.31 
(t. 2H. J=7Hz) : 6.10 (bs. 1H) ; 6.35 (d. 2H. J=9Hz). 7.49 (d : 2H. J=9Hz). 7.37 (s. 1H) : 8.21 (s, 2H), 9.59 (bs. 2H) 

20 

Example 2 

2-{3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-dimethylaminomethyl-phenoxy)ethyl)oxazoie hydrochloride 

25 [01 1 3] Title compound was prepared from 1 .26g (3 mmole) of the compound of Example 1 D substantially in accord- 
ance with the procedure in Example 1E above using 200 mg (3.15 mmole) of sodium cyanoborohydride and 3.37 ml 
(30 mmole) of 40% aqueous dimethylamine. Such reaction provided 1 31 g (90%) of the title product as a white foam . 
FDMS - M+ 450: 

Elemental analysis for (C 2a H3 8 N 2 0 3 .HCI) 
30 Calculated: C : 69.05: H 3.07: N. 5.75 

Found: C. 68.75: H : 7.94: H : 5.56 
NMR (CDCI 3 ). 6 1.49 (s : 18H) : 2.71 (d. 2H : J=3Hz). 3.38 (t. 2H. J=7Hz) : 4.10 (d. 2H, J=7Hz) : 4.44 (t. 2H. J=7Hz). 6.08 
(s. 1H). 6.95 (d. 2H. J=9Hz). 7.50 (d. 2H. J=9Hz). 7.74 (s. 1H). 3.23 (s. 2H) 

35 Example 3 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-methylethylaminomethylphenoxy)ethyl)oxazole hydrochloride hydrate 

[0114] Title compound was prepared from 3.36g (7.93 mmole)of the compound of Example 1D substantially in ac- 
JO cordance with the procedure in Example 1E above using 0.5g (7.93 mmole) of sodium cyanoborohydride and 6.9 ml 
(79.3 mmole) of methylethylamine. The organic layer was chromatographed on silica gel using a methylene chloride/ 
methanol gradient to give the free base (2.79g : 75%). The free base was dissolved in methylene chloride, treated with 
hydrogen chloride gas and evaporated to give 2.3g (93%) of the title product. 

1 H NMR (CDCI 3 ) 5 8.0 (s : 2H). 7.6 (s. 1H). 7.5 (d : J=9Hz : 2H). 6.95 (d. J=9Hz : 2H), 5.7 (s. 1H) : 4.35 (t. J=7Hz. 2H). 
J5 4.1 (m ; 2H) : 3.2 (m : 3H). 2.9 (m 1H), 2.6 (d. J=4Hz T 3H). 1.5 (s ; 18H) ? 1.45 (t. J=7Hz, 3H): 
FDMS 464 (M+-HCI): 

Elemental analysis for C 29 H 41 CIN 2 O r H 2 0 
Calculated: C : 67.10: H : 8.35: N. 5.40. 
Found: C. 66.99: H. 7.96: N. 5.29. 

so 

Example 4 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(3-dimethylaminomethyl-phenoxy)ethyl)oxazole hydrochloride 

ss a. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(3-formylphenoxy)ethyl)oxazole 

[0115] To 4.44g (14 mmole) of the compound of Example 1C dissolved in tetrahydrofuran (THF) were added L94g 
( 1 6 mmole) of 3-hydroxybenzaldehyde and 4. 1 8g ( 1 6 mmole) of triphenylphosphine (PPh 3 ) under nitrogen. The solution 
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was chilled to -50° and a solution of 2.51 ml (1 6 mmole) of diethyldiazodicarboxylate (DEAD) in 15 ml of tetrahydrofuran 
was added over 10 minutes with stirring. The bath was removed and the reaction stirred under nitrogen for 4 hours. 
Hydrogen peroxide (0.89 ml 30%) was added and the reaction was stirred for 1 5 minutes, stripped, dissolved in 40 ml 
of methylene chloride and placed in the freezer. The diethoxycarbonylhydrazine was then filtered off and the filtrate 
5 was chromatographed : eluting with a 5 to 20% acetone/hexane gradient over 30 minutes. The appropriate fractions 
4 were bulked and stripped to give 3.2g (54%) of subtitled product. 

NMR (CDCI 3 ). 5 1.49 (s, 18H), 3.10 (t, 2K J=7Hz) : 4.35 (t s 2H, J=7Hz). 5.50 (s, 1H), 7.20 (m 5 1H). 7.44 (m. 3H), 7.51 
(s. 1H)..7.84 (s, 2H) : 9.97 (s, 1 H) 

to B. Preparation of 2-(3 : 5-di-t-buty!-4-hydroxyphenyl)-4-(2-(3-dimethylaminomethylphenoxy)ethyl)oxazole 
hydrochloride 

[0116] Title compound was prepared from 3.2 g (7.6 mmole) of the compound of step A substantially in accordance 
with the procedure in Example 1E using 503 mg (8.0 mmole) of sodium cyanoborohydride and 9.5 ml (76 mmole) of 
is 40% dimethylamine. Such reaction provided 1.82 g white foam (49%) which was triturated with methylene chloride/ 
isopropyl ether to give 1 .25g of title product. 
FDMS - M+ 450: 

Elemental Analysis for (C2 8 H 38 N 2 0 3 -HCI) 
Calculated: C. 69.05: H. 8X)7: N. 5.75 
20 Found: C : 69.31: H B.13: N. 5.84 

NMR (CDCI3). 6 1.50 (s. 18H). 2.77 (d. 2H. J=5Hz) : 3.33 (t, 2H. J=7Hz). 4.15 (d. 2H. J=4Hz). 4.48 (t, 2H. J=7Hz) ; 5.95 
(s : 1H). 6.98 (dd. 1H. J=2Hz. 9Hz) : 7.12 (d. 1H. J=9Hz). 7.32 (t. 1H. J=9Hz). 7.53 (d. 1H. J=2Hz). 7. 88 (s. 1H). 8.16 
(s. 2H) 

25 Example 5 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-n-propylaminomethyl-phenoxy)ethyl)oxazole hydrochloride 

[0117] Title compound was prepared from 3.0g (7.13 mmole) of the compound of Example 1D substantially in ac- 
30 cordance with the procedure in Example 1E using 471 mg of sodium cyanoborohydride and 5.82 ml (71.3 mmole) of 
monopropylamine. Such reaction provided 1 .67g of the title product as a white foam (47%). 
FDMS - M* 464: 

Elemental analysis for (C 2S H 38 N 2 03-HCI) 
Calculated: C. 69.51: H. 8.25: N. 5.59 
35 Found: C, 69.80: H. 8.24: N. 5.46 

NMR (CDCI3). 6 0.92 (t. 3H. J=7Hz). 1.49 (s. 1SH). 1.86 (m. 2H. J=7Hz). 2.71 (m, 2H. J=7Hz). 3.28 (t, 2H. J=7Hz). 
3.94 (t. 2H. J=7Hz). 4.30 (t : 2H : J=7Hz). 6.00 (s, 1H) : 6.87 (d. 2H. J=9Hz). 7.50 (d. 2H. J=9Hz) : 7.74 (s. 1H), 8.17 (s : 
2H). 9.70 (bs. 2H) 

-to Example 6 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-n-hexylaminomethyl-phenoxy)ethyl)oxazole hydrochloride 

[0118] The title compound was prepared substantially as described in Example 1E. except using N-hexylamine. The 
reaction was concentrated in vacuo then treated, with 1:1 ethyl acetate: water (100ml). Phases were separated, and 
the organics were washed with aqueous saturated sodium bicarbonate (50ml) followed by a brine wash (50ml). Or- 
ganics were concentrated in vacuo then treated with diethyl ether and silica gel (I0g) and the resultant material was 
concentrated in vacuo to a flowable powder. The powder was subjected to silica gel flash chromatography eluting with 
' methylene chloride (3 X 200ml) ; methylene chloride:1% methanol (5 X 100ml) ; 94:5:1 methylene chloride:methanol: 

so ammonium hydroxide (10 X 100ml) : 89:10:1 methylene chloride:methanol:ammonium hydroxide (4 X 250ml). Fractions 
containing desired product were combined and concentrated in vacuo to afford 2.37g of an oil. The oil was treated with 
chloroform (75ml) then hydrochloric acid gas. The resultant solution was concentrated in vacuo to afford a foam which 
was treated with hot methylene chloride (10ml) then diisopropyl ether (10ml) and concentrated until turbidity was ob- 
served. The iurbid solution was placed in freezer for approximately 2.5 hours. Insolubles were collected by filtration, 

55 washed with diisopropyl ether and dried in a vacuum oven at 40°C overnight to afford 1.46g of the title compound. 
Mass Spectrum(FDMS) : m/z 506 (M). 

1 H NMR (CdCI 3 ): 6 8.23 (s. 2H). 7.80 (s. 1 H) ; 7.49 (d, J=S.3Hz ; 2H). 6.37 (d. J=8.3Hz : 2H). 6.07 (s : 1 H). 4.32 (m. 2H). 
3.93 (m : 2H) : 3.32 (m. 2H) ; 2.75 (m, 2H) : 1.85 (m. 2H). 1.50 (m, 18H). 1.24 (m : 6H). 0.82 (t. J=6.6Hz. 3H). 
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Elemental analysis for C 32 H 47 CIN 2 0 3 : 

Calculated: C, 70.76: H. 8.72: N, 5.16. 
Found: C, 70.63: H. 8.61: N. 5.16. 

s Example 7 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-diethylaminomethyl-phenoxy)ethyl)oxazole hydrochloride dihydrate 

[0119] Title compound was prepared from 4.21 g (lOmmole) of the compound of Example 1 D substantially in accord- 
ance with the procedure in Example 1E using 0.63g (10 mmol) of sodium cyanoborohydride and diethylamine (1 0.3ml. 
100mmole). The reaction was allowed to continue for 21 hours. The organic layer was chromatographed on silica gel 
using a methylene chloride/methanol gradient to give the free base which was then dissolved in methylene chloride, 
treated with hydrogen chloride gas and evaporated to provide 2.68g (52%) of the title product. 

1 H NMR (CDCI 3 ) 5 8.05 (s ; 2H). 7.6 (s. 1 H) ; 7.55 (d. J=9Hz : 2H). 6.95 (d. J=9Hz : 2H) : 5.8 (s. 1 H). 4.4 (t. J=7Hz, 2H). 
4. 1 (d ; J=5Hz. 2H). 3.25 (t : J=7Hz : 2H). 3.0 (m : 4H). 1 .5 (s : 18H), 1 .4 (t. J=7Hz. 6HV 
FDMS 478 (M+-HCI): 

Elemental analysis for C 30 H 43 CIN 2 O 3 *2H 2 O: 
Calculated G ; 64.32: H. 8.64: U. 5.00. 
Found: C. 63.94: H : 3.46: N. 4.30. 

Example S 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-n-propyl-N-methylaminomethylphenoxy)ethyl)oxazole hydrochloride 

[0120] The title compound was prepared substantially as described in Example 1E. except using N-methyl-N-n- 
propylamine and chromatographing with 0 to 10% (methanol: 1% ammonium hydroxide) : chloroform gradient over a 
thirty-minute period. Fractions containing the desired product were concentrated in vacuo . treated with chloroform 
(100ml) and magnesium sulfate, filtered and the filtrate was saturated with hydrogen chloride gas. The solution was 
concentrated in vacuo to a foam affording 3.40g (63%) of the title compound. 
Mass Spectrum(FDMS) : m/z.478 (M). 

1 H NMR (DMSOd 6 ): 6 8.31 (s. 1H). 7.91 (s. 1H) : 7.72 (s. 2H). 7.51 (s. 1H). 7.16 (d J=8.4Hz. 2H). 6.89 (d ; J=3.4Hz. 
2H) : 4.22 (t. J=6.4Hz. 2H) ; 3.35 (s. 2H) : 2.96 (t. J=6.4Hz. 2H). 2.23 (t. J=7.3Hz. 2H) : 2.05 (s. 3H) r 1.41 (m, 20H). 0.53 
(t. J=7.3Hz. 3H) . 

Elemental analysis for C 30 H 43 CIN 2 O 3 -H 2 O: 
Calculated: C. 67.58: H. 8.51: N. 5.25. 
Found: C. 67.65: H, 8.34: N : 5.33. 

Example 9 

■to 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-n-propyl-N-ethylaminomethylphenoxy)ethyl)oxazole hydrochloride 

[0121] A solution of N-ethyl-N-propylamine (29.5mmole. 2.58g) in chloroform (10ml) was saturated with hydrogen 
chloride gas. This solution was concentrated in vacuo then treated with ethanol (11ml). triethylamine (29.5mmole. 
2.99g) : titanium IV isopropoxide (29.5mmole. 8.40g) and 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-formylphenoxy) 
ethyl)oxazole (14.8mmole : 6.22g) : prepared as described in Example 1D above. The suspension. was stirred at room 
temperature for 4 hours then carefully treated with sodium borohydride (22.2mmole. O.S4g) to avoid frothing. Reaction 
was stirred approximately 3 days before being treated with 2N ammonium hydroxide (23ml). To this mixture was added 
. methylene chloride (1 50ml) and diatomaceous earth (20g) and the mixture was filtered through a pad of diatomaceous 
earth and washed with methylene chloride (100ml). The filtrate was washed with brine (1 X 50ml) and the organic layer 
so was concentrated in vacuo to an oil. treated with chloroform and subjected to preparatory chromatography. The material 
was eluted with 0 to 10% (1% ammonium hydroxide:methanol) : chloroform gradient over a thirty-minute period. Frac- 
tions containing the desired product were concentrated in vacuo to an oil. The oil was treated with chloroform and 
saturated with hydrogen chloride gas. This solution was concentrated in vacuo to afford 4 73g (61%) of the title com- 
pound. 

55 Mass Spectrum(FDMS) : m/z 492 (M-HCI). 

1 H NMR (DMSOd 6 ): 6 10.45 (s ; 1H). 7.94 (s. 1H). 7.73 (s : 2H). 7.53 (d. J=3.7Hz. 2H), 7.03 (d. J=3.7Hz,2H). 4.28 (t 
J=6.5Hz. 2H) ; 4.20 (t. J=5.2Hz. 2H) : 2.99 (m. 4H). 2.86 (m. 2H). 1.69 (m. 2H). 1.42 (s. 18H) : 1.24 (t. J=7.2Hz.. 3H). 
0.86 (t. J=7.3Hz. 3H). 
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Elemental analysis for C 31 H 45 CIN 2 0 3 : 

Calculated: C t 70.36: H, 8.57: N. 5.29. 
Found: C. 70.08: H, 8.32: N. 5.30. 

Example 10 

2-(3 : 5-di-t-butyl-4-hydroxyphenyl)-4-(2-(2.4-bis(methylethylaminomethyl)phenoxy dihydrochloride 

A. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(2 : 4-bis-formylphenoxy)ethyl)oxazole 

[0122] In a flask, 4.75g (15 mmole) of the compound of Example 1 C. 2.36g (15.75 mmole) of 3-formyl-4-hydroxy- 
benzaldehyde : and 3.93 g ( 1 5 mmole) of triphenylphosphine were dissolved in 45 ml tetrahydrof uran with stirring, under 
nitrogen. The solution was chilled to -10° and a solution of 2.36 ml (15 mmole) diethylazodicarboxylate in 15 ml. Tet- 
rahydrofuran was added over 10 minutes, with stirring. The reaction exothermed to + 1°C. The bath was removed and 
the reaction stirred under nitrogen for 18 hours. The reaction was then stripped, dissolved in a minimum amount of 
methylene chloride and placed in the freezer. The diethoxycarbonylhydrazine was then filtered off and the filtrate was 
chromatographed, Prep 500 : two columns, eluting with 0 to 20% ethyl acetate/toluene gradient over 30 minutes. The 
appropriate fractions were bulked and stripped to give 3.3g (49%) product which was used without further. purification. 
NivlH (C0CI 3 ). 61.48 (s, 18H) : 3.17(1, 2H. J=7Hz). 4.53 (t : 2H. J=5Hz). 5.52 (s. 1H). 7.19 (d. 1 H. 9Hz). 7.53 (s"lH). 
7.84 (s, 2H), 8.11 (dd. 1H, J=2Hz : 9Hz). 8.32 (d. 1 H. J=2Hz) ; 9.94 (s. 1H). 10.46 (s. 1 H) 

B, Preparation of 2-(3 : 5-di-t-butyl-4-hydroxyphenyl)-4-(2-(2.4-bis (methylethylaminomethyl)phenoxy)ethyl)oxazole 
dihydrochloride hydrate 

[0123] Title compound hydrochloride was prepared from 1.5g (3.34 mmole) of the product of Step A substantially in 
accordance with the procedure in Example 9 using 4.0 ml (13.4 mmol) titanium IV isopropoxide and 1.15 ml (13.4 
mmole) of methylethylamine and 0. 38g (1 Ommole) sodium borohydride. The organics were chromatographed on 1 00ml 
silica, eluting with methylene chloride/methanol and concentrated ammonia (90: 10: 1 ). Appropriate fractions were con- 
centrated and dissolved in methylene chloride/isopropyl ether. Hydrogen chloride gas was bubbled in and the resultant 
residue was triturated with isopropyl ether to give 1.1 Og (54%) of title product as a white foam. FDMS - 536: 
Elemental analysis for (C33H49N3O3.2HCI.H2O) 

Calculated: C. 63.45: H. 8.52: N. 6.72 

Found: C. 63.80: H. 6.53: N. 6.49 
NMR (CDCI 3 ) S 5 1.30-1.40 (m, 6H). 1.48 (s. 18H). 2.45-2.70 (m. 6H). 2.79-3.35 (m. 6H). 3.90-4.30 (m. 4H). 4.38 (t. 2H. 
J=5Hz). 5.53 (s. 1H). 7.08 (d. 1H J=9Hz), 7.57 (s. 1H). 7.34 (s. 2H). 6.03 (d. 1H. J=9Hz). 8.13 (s. 1H) 

Example 11 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(2-hydroxyethyl)ethylaminomethylphenoxy)ethyl)oxazole hydrochloride 

[0124] To a stirred solution of N-ethylethanolamine (1.95ml. 20mmole) in ethanol (25ml) was added titanium IV iso- 
propoxide (5.9ml. 20mmole) : then the compound of Example 10 (4.21 g. 1 0mmole). The reaction was stirred for 4 
hours, then sodium borohydride (0.57g : 15mmole) was added. After 20 hours at room temperature, the reaction was 
poured into 75ml 2N ammonium hydroxide and diluted with methylene chloride. The mixture was filtered though dia- 
tomaceous earth and the filtrate was extracted with brine. The organic layer was dried over sodium sulfate, evaporated 
to dryness, and chromatographed on silica gel using a methylene chloride/methanol gradient to give the free base 
(3.56g. 72%). The free base was dissolved in methylene chloride (86ml). treated with hydrogen chloride gas. and 
evaporated to give desired product (3.92g. 100%): 
' 1 H NMR (CDCI3) 6 8.0 (s : 2H), 7.6 (s. 1H). 7.5 (d. J=9Hz ; 2H), 6.95 (d. J=9Hz. 2H). 5.7 (s. 1H). 4.35 (t. J=7Hz. 2H). 
4.2 (m. 2H). 3.9 (m. 2H). 3.2 (t. J=7Hz ! 2H). 3.15 (m. 4H). 1.5 (m. 21H): 
FD MS 494 (M+-HCI): 

Elemental Analysis for C 30 H 4 3CIN 2 O 4 0.5 H 2 0: 
Calculated: C. 66.71: H. 8.21: N ; 5.19. 
Found: C. 66.47: H. 8.10: N. 5.20. 



( 
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Example 12 

2-(3 ; 5-di-t-butyl-4-methoxyphen^ hydrochloride 

s [0125] The title compound was prepared substantially as described in Example 11 except using diethanolamine. The 
material was subjected to preparatory chromatography, eluting with a gradient of 0 to 10% (1% ammonium hydroxide/ 
methanol) : chloroform over a thirty minute period. Fractions containing the title compound were combined and con- 
centrated in vacuo to afford an oil. The oil was treated with chloroform then hydrogen chloride gas and concentrated 
in vacuo to afford 91 7mg of the title compound as a foam. 

w Mass Spectrum (FDMS) : m/z 510. (M-HCI). 

1H NMR (CDCI3): 6 7.96 (s. 2H), 7.58 (s. 1H) ? 7.48 (d : J=8.6Hz 5 2H). 6.97 (d.J=8.6 ; 2H), 5.68 (s. TH), 4.35 (m, 4H) S 
4.01 (m. 4H). 3.33 (m, 4H) S 3.17 (m,2H), 1.48 (s : 18H). 
Elemental analysis for C30H43CIN2O5 + 0.3 mole H20: 
Calculated: C. 65.21: H. 7.95: N.5.07. 

is Found: C. 65.18: H 7.95: N. 4.67. 

Example 13 

2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-[N-methyl-N-(3-piperidin-3-yl)propyl)am 
20 dihydrochloride 

A. ' Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-aminomethylphenoxy)ethyl)oxazole 

[0126J The subtitled compound was prepared substantially as described in Example 11. except using the methyl- 
25 amine hydrochloride salt. The crude material was subjected to preparatory chromatography. The material was eluted 
with 0 to 10% (1% ammonium hydroxide:methanol): chloroform gradient over a thirty minute period. Fractions contain- 
ing desired product were reduced in vacuo, dried over sodium sulfate, filtered and concentrated in vacuo, to afford 
6.74g (62%) of the title compound. 
Mass Spectrum(FDMS) : m/z 436 (M). 
30 1H NMR (CdCJ 3 ): 6 7.83 (s. 2H). 7.46 (s. 1H). 7.42 (d, J=8.3Hz : 2H). 6.92 (d. J=8.3Hz : 2H). 5.30 (bs, 1H). 4.22 (t 
J=6.5Hz. 2H). 3.93 (s. 2H) : 3.03 (t. J=6.5Hz. 2H). 2.46 (s. 3H) : 1.48 (s. 18H). 
Elemental analysis for C 27 H 36 N20 3 : 

Calculated: C. 74.2S: H. 8.31: N. 6.42. 
Found: C. 74.39: H. 8.51: N. 6.47. 

35 

B. Preparation of 2-((3,5-di-t-butyl-4-hydroxyphenyl)-4-[N-methyl-N-(3-(N'-tert-butoxycarbonylpiperid-3-yl)propyl) 
amino methyl]phenoxy)ethyl)oxazole 

[01 27] A red solution of the compound of Step A. (9.2mmole. 4.01 g). in dimethylformamide (DMF. 1 8ml) was treated 
JO with 60% (wt/wt) sodium hydride (20.2mmole, 308mg). The suspension was stirred for 30 minutes at 24°C then treated 
with a solution of N-fen*-butoxycarbonyl-3-(3-bromopropyl)piperidine <8.4mmole. 2.56g) in dimethylformamide (5ml). 
Next, the suspension was heated at 80°C for 4 hours then cooled to 24°C. The reaction treated with 10% aqueous 
sodium bisulfate (25ml). water (10ml) and 3/2 ethyl acetate:hexane (50ml). The phases were separated and the aque- 
ous phase was extracted with 3:2 ethyl acetate:hexane (2 X 50ml). Combined organics were washed with brine (2 X 
is 50ml) : dried over sodium sulfate, filtered and concentrated in vacuo to afford'6.67g of an oil. The crude material was 
subjected to preparatory chromatography. The material was eluted with 0 to 10% (1% ammonium hydroxide:methanol) : 
chloroform gradient over a thirty-minute period. Fractions containing the desired product were reduced in vacuo, dried 
. over sodium sulfate, filtered and concentrated in vacuo, to afford 4.19g of the title compound. This material contained 
some impurities and was taken on to the nextstep without further purification. Mass Spectrum(FDMS) : m/z 662 (M + 1 ). 
so i h NMR (CdCI 3 ): 6 7.83 (s. 2H). 7.50 (s. 1 H). 7.1 9 (d, J=8.4Hz. 2H) : 6.88 (d. J=8.4Hz : 2H). 5.49 (S. 1 H). 4.27 (t J=6.6Hz. 
2H), 3.91 (m. 1H). 3.40 (s ; 2H), 3.07 (t. J=6.6Hz. 2H). 2.72 (m. 1H), 2.32 (t. J=7.3Hz. 2H). 2.15 (s. 3H). 1.80 (m. 1H), 
1 .37-1 .69 (nrv 26H) ; 1 .22 (m. 2H). 

C. Preparation of 2-(3 : 5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-[N-methyl-N-(3-(N'-tert-butoxycarbonyl-piperid-3-yl) 
55 propyl)aminomethyl]phenoxy)ethyl)oxazole hydrochloride 

[0128] A solution of the compound of Step B (3.15mmole. 2.09g) in diethyl ether (20ml) was treated with hydrogen 
chloride gas for approximately 1 0 minutes. The resulting heavy suspension was stirred an additional 20 minutes, filtered 
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and washed with diethyl ether (20ml) to afford 2.01 g (91%) of the subtitled compound. 
Mass Spectrum(FDMS) : m/z 661 (M). 

1 H NMR (CdCI 3 ): 6 8. 1 3 (s, 2H) S 7.66 (s. 1 H), 7.50 (d : J=3.5Hz ? 2H), 6.96 (d. J=8.5Hz : 2H) : 5.91 (s. 1 H). 4.41 (t J=5.9Hz. 
2H) S 4. 1 0 (m 2H), 3.84 (s, 2H). 3.30 (t, J=5.8Hz. 2H). 2.96 (m s 1 H). 2.78 (m. 2H). 2.63 (m, 3H). 2.49 (dd. J=9 9 1 2 9Hz 
1H), 1.85 (m. 2H), 1.50 (s, 27H). 
Elemental analysis for C 40 H 60 CIN 3 O s : 

Calculated: C, 68.89: H, 8.53: N. 6.03. 

Found: C : 63.65: H. 8.45: N. 6.02. 

D. Preparation of 2-(3 : 5-di-t-butyl-4-hydroxyphenyl)-4^ 
phenoxy)ethyl)oxazole dihydrochloride 

[0129] To a solution of the compound of Step C (3.0mmole, 2.01 g) in chloroform (20ml) was added thiophenol 
(6.07mmole s 0.67g). Next, hydrogen chloride gas was passed through this solution for approximately 30 minutes then 
stirred overnight at 24°C before being concentrated in vacuo to a foam. The material was taken up into hot methylene 
chloride (10ml) then tetrahydrofuran (15ml) was added while heating the solution. The solution was boiled down to 
approximately 12ml total volume, cooled to approximately -22°C before tetrahydrofuran (10ml) was added, resulting 
in the formation of aprecipitate. The suspension was_filter_ed : .the.insolubles were transferred -with-meihyiene chloride 
and the volume was reduced to approximately 5ml. Tetrahydrofuran (20ml) was added and the solution was boiled 
down to approximately 5ml. Next, diethyl ether (20ml) was added to the hot solution resulting in the formation of a gum. 
The suspension was cooled to 24°C. the 'gum was triturated and insolubles were collected by filtration and washed 
with diethyl ether (20ml). Insolubles were resuspended with stirring in hot diethyl ether (150 ml). After heating for 
approximately 30 minutes (keeping volume between 100-1 50ml) the insolubles were collected by filtration and washed 
with hot diethyl ether (100ml). Insolubles were dried in a vacuum oven at 60°C overnight to afford 1 .32g (72%) of the 
title compound. 

Mass Spectrum(FDMS) : m/z 562 (M+1). 

1 H NMR (CdCU): 6 8.00(s. 2H), 7.62 (s, 1H). 7.50 (d. J=3.1Hz. 2H). 6.95 (d. .-3,1 Hz. 2H). 5.74 (s. 1H), 4.35 (m. 2H). 
4.26 (m. 2H). 3.59 (m. 1H). 3.37 (m, 1 H). 3.20 (m : 2H). 3.04 (m : 1H). 2.66-2.69 (m, 4H). 2.55 (m. 1H). 1.80-2 25 (m. 
7H). 1.49 (s. 18H). 1.11-1.41 (m. 3H). 
Elemental analysis for C 35 H 5 3CI 2 N30 3 : 

Calculated C. 66.23: H. 3.42: N. 6.62. 

Found: C. 66.47: H. 8.67: N. 6.39. 

Example 14 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-ethylaminoethylphenoxy)ethyl)oxazole hydrochloride 
heptahydrate 

A. Preparation of N-formyl-N-ethyl-p-hydroxyphenethylamine 

[0130] To a suspension of 1 V-carbonyldiimidazole (326 mmole. 52.81 g) in tetrahydrofuran (164 ml) cooled toO°C. 
was added dropwise 96% formic acid (326 mmole, 14.99 g) over a 26 minute period. Reaction stirred at 0°C for 30 
minutes then a light suspension of N-ethyl-p-hydroxyphenethylamine (102 mmole. 16.88 g) in tetrahydrofuran (66 ml) 
was added over a 10 minute period. Reaction then stirred at 22°C for 1 70 minutes before being treated with methanol 
(10 ml). After stirring for 90 minutes, reaction was concentrated in vacuo to an oil containing crystals. The mixture was 
taken up into methylene chloride and subjected to preparatory chromatography eluting with a gradient of 0 to 5% 
methanol : methylene chloride over a thirty-minute period. The fractions containing the title compound were combined, 
concentrated in vacuo to afford I3.46g of an oil that slowly crystallizes out. Fractions containing title compound and 
impurities were resubjected to preparatory column chromatography under the same conditions described above to 
afford an additional 2.61 g of the title compound. 
mp(°C):35 

Mass Spectrum (FDMS) : m/z 193. (M). 

'H NMR (DMSOd 6 ): 6 9.20 (s, 1H). 8.01 (s. 1/2H). 7.72 (s. 1/2H), 7.00 (d. J=B.4Hz. 1H), 6.99 (d. J=S.4Hz. 1H). 
6.66 (d. J=8.4Hz. 2H). 3.34 (dt,.J=7.2Hz s 2H). 3.21 (dq, J=7.1Hz : 2H). 2.64 (dt ; J=7.2Hz. 2H) 5 1.04 (dt J=7.1 Hz : 2H). 
Elemental analysis for C 11 H l5 N0 2 
Calculated: C, 68.37: H. 7.82: N. 7.25. 
Found: C. 68.56: H 7.81: N. 7.49. 
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B. Preparation of 2-(3 : 5-di-t-butyl-4-hydroxyph^ 

[0131] The title compound was prepared substantially as described in Example 4 above except using N-formyl-N- 
ethyl-p-hydroxyphenethylamine and 0.7M (mmole alcohol/ml tetrahydrofuran) reaction solution. After stirring at 24°C 
for approximately 22 hours, the reaction was concentrated in vacuo. The filtrate was concentrated in vacuo to an oil. 
treated with ethyl acetate and subjected to preparatory chromatography. The material was eluted with 45% ethyl ace- 
tate. Fractions containing desired product were concentrated in vacuo then resubjected to preparatory chromatography. 
The material was eluted with 0 to 20% ethyl acetate/(93% chloroform.hexane) gradient over a thirty minute period. 
Fractions containing the desired product were concentrated in vacuo then resubjected to preparatory chromatography.. 
The material was eluted with 5 to 30% acetone/hexane gradient over a thirty minute period. Fractions containing desired 
product were concentrated in vacuo to afford 3.01 g (19%) of the subtitled compound as a foam. 
Mass Spectrum(FDMS) : m/z 493 (M+1 ). 
1 H NMR (DMSOd 6 ): 6 8.01 (s, 1/2H), 7.91 (s. 1/2H), 7.74 (s s 

1H) : 7.72 (s. 2H) : 7.52 (bs, 1H). 7.13 (d : J=SAHz. 2H), 6.88 (d. J=8.4Hz, 2H). 4.20 (t : J=6.5Hz, 2H) : 3.40 (dt. J=7 AHz, 
2H), 3.22 (dq, J=7.1Hz. 2H). 2.96 (t J=6.5Hz : 2H). 2.71 (dt, J=7.1Hz. 2H). 1.41 (s : 18H), 1.04 (dt. J=7.1Hz : 3H). 
Elemental analysis for C 30 H 40 N 2 O4: 

Calculated: C. 73.14: H. 8.18: N. 5.69. 

Found: C. 73.3G:H 3.44: N. 5.90. 

C. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-ethylaminoethylphenoxy)ethyl)oxazole 

[0132] Sulfuric acid (6.0mmole. 0.597g) was carefully added dropwise over an eight minute period to a cooled sus- 
pension of lithium aluminum hydride (12.2mmole. 0.462g) in tetrahydrofuran (THF. 18ml). After the addition was com- 
plete, the ice bath was removed. Approximately one hour after the addition the reaction was cooled to 0°C ; then a 
solution of the compound of Step B in tetrahydrofuran (4ml) was added over a ten minute period. The reaction was 
stirred at 24°C for 3 hours then quenched with water ( 1 2.2mmole : 21 4jaL). Next : chloroform (200ml) was added followed 
by 5N hydrochloric acid (50ml). Phases were separated and the aqueous phase was extracted with chloroform (2 X 
50ml). Combined organic phases were washed with brine (1 X 50ml) then dried over sodium chloride, filtered and 
concentrated in vacuo to afford 5.8g of an oil that contained some solids. The material was treated with ethyl acetate 
(250ml) then washed with saturated aqueous sodium bicarbonate (2 X 50ml). The organics were dried over sodium 
sulfate, filtered then concentrated in vacuo to afford 2.77g of an oil. The material was treated with chloroform and 
subjected to preparatory chromatography. The material was eluted with 0 to 10% (1% ammonium hydroxide : methanol): 
chloroform gradient over a 30 minute period. Fractions containing the desired product were concentrated in vacuo to 
an oil. This material was taken up into chloroform then saturated with hydrogen chloride gas. The solution was con- 
centrated in vacuo to afford 1 .35g (43%) of the title compound as a foam. 
Mass Spectrum(FDMS) : m/z 478 (M+1). 

1 H NMR (DMSOd 6 ): 6 7.92 (s : 1H), 7.72 (s : 2H).. 7.54 (s. 1H), 7.21 (d. J=8.6Hz. 2H), 6.93 (d. J=8.6Hz : 2H). 4.22 (t. 
J=6.6Hz. 2H) ; 3.19 (m. 4H), 2.98 (m, 4H), 2.76 (d. J=4.9Hz. 3H). 1.41 (s : 18H), 1.22 (t. J=7.2Hz, 3H). 
Elemental analysis for C 30 H 40 N 2 O 4 -0-7H2O 

Calculated: C : 68.28: H. 8.48: N. 5.31. 

Found: C, 66.20: H. 3.41: N. 5.35. 

Example 1 5 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-ethyl-N-methylaminobutyl)phenoxyethyl)oxazole hydrochloride 
A. Preparation of 4-(4-hydroxyphenyl)butyl bromide 

[0133] A solution of triphenylphosphine (144.1 mmole, 37.80g) in methylene chloride (556 ml) was treated with bro- 
mine (144.1 mmole, 23.03g) until a pale yellow color persisted. After stirring approximately 15 minutes, a solution of 
4-(4-hydroxyphenyl)butanol (96.1 mmole. 15.97g) and imidazole (192.2 mmole, 13.08g) in methylene chloride (355 
ml) was added over a 1 5 minute period. .Approximately 4 hours later, the reaction suspension was filtered and the 
filtrate was reduced in volume. To the reduced filtrate was added silica gel and the suspension was reduced to dryness. 
This material was filtered and the first six fractions were eluted with 10% ethyl acetate : hexane. Fractions 7 through 
1 2 were eluted with 20% ethyl acetate : hexane. Fractions 7 through 10 were combined, reduced in volume, dried over 
sodium sulfate, filtered and concentrated in vacuo to afford I9.32g (88%) of the title compound as an oil. 
Mass Spectrum (FDMS) : m/z 230. (M + 1). 

1H NMR (CDCI3) : 6 7.03 (d. J=3.4Hz. 2H) : 6.75 (d. J=8.4Hz, 2H). 4.59 (s, 1H),3.40 (t. J=6.7Hz. 2H). 2.56 (m. 2H). 
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1.83-1.90 (m. 2H). 1.70-1.77 (m, 2H). 
Elemental analysis for ClOH13BrO: 

Calculated: C : 52.42: H, 5.72. 

Found: C, 52.24: H. 5.61. 

5 

J B. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(4-bromobutyl)phenoxyethyl)oxa2ole 

[0134] The title compound was prepared substantially as described in Example 4 except using the compound of 
Step A. .The reaction was'concentrated in vacuo to an oil. The oi! . -ns treated with chloroform (25ml) : triturated, then 

10 treated with diatomaceous earth and filtered through a pad of diatomaceous earth. The filtrate was reduced in volume 
then subjected to preparatory chromatography. The material was eluted with a gradient of 20 to 35% diethyl ether : 
hexane over a 30 minute period. Fractions 4-15 were combined, concentrated in vacuo then rechromatographed eluting 
with a gradient of 20 to 35% diethyl ether : hexane over a 30 minute period. Fractions 8- 1 6 were combined, concentrated 
in vacuo then rechromatographed eluting with a gradient of 5 to 20% ethyl acetate : (33% chloroform:67% hexane) 

15 over a 30 minute period. Fractions 7-9 were combined, dried over sodium sulfate, filtered and concentrated in vacuo 
to afford 10.51 g (49%) of the title compound. 
Mass Spectrum (FDMS) : m/z 529. (M+1). 

1H .NMR (CDC 13): j> 7.83 (s. 2H) : .7.5.0 (s. IB). 7.08 (d. J=8.5Hz. 2H), 6.85 (d.J=8.5Hz, 2H). 5.49 (s. 1H). 4.25 It. 
J=6.6Hz ; 2H), 3.41 (t. J=6.6Hz. 2H). 3.06(t. J=6.6Hz. 2H). 2.53 (t. J=7.4Hz. 2H). 1 .88 (m. 2H) : 1 .72 (m. 2H). 1 .49 (s.1 3H). 
20 Elemental analysis for C29H38BrN03 : 

Calculated: C ; 65.90: H. 7.25: N. 2.65. 
Found: C.66.14: H. 7.26: N. 2.36. 

C. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-ethyl-N-methylaminobutyl)phenoxyethyl)oxazole 
25 hydrochloride 

[0135] A solution of N-methylethyl amine (7.8 mmole. 0.46g) in dimethylformamide (21ml) was treated with sodium 
hydride (7.8 mmole. 0.6Sg). The suspension was heated at 35'C for 15 minutes. Next, the suspension was treated 
with a solution of a compound of Step B (8.5 mmole. 4.51 g) in dimethylformamide (21 ml). The suspension was then 
"/ 30 heated at 70°C for approximately 4.5 hours before additional N-methylethyl amine (15.6 mmole. 0.92g) was added. 

Forty five minutes later the reaction was cooled to 22°C. treated with ethyl acetate (50 ml), hexane (25ml) and 10% 
aqueous sodium sulfate 950 ml). The phases were separated and the aqueous phase was extracted with 2 : 1 ethyl 
acetate : hexane (3 x 75 ml). Combined organics were washed with brine (2 x 100 ml), dried over sodium sulfate, 
filtered and concentrated in vacuo to afford 4. 16g of an oil. The oil was treated with chloroform, filtered through a pad 

35 of diatomaceous silica and washed with chloroform. The filtrate was subjected to preparatory silica gel chromatography. 
The material was eluted with a gradient of 0 to 10% (1% ammonium hydroxide : methanol) : chloroform over a thirty 
minute period. Fractions containing the desired product were combined, concentrated in vacuo, taken up into chloro- 
form (100 ml). washed with 1 : 1 saturated aqueous sodium bicarbonate : water (50 ml) then brine (50 ml). The organics 
were dried over sodium sulfate, filtered and concentrated in vacuo to afford 1.6g of an oil. The oil was treated with 

-to chloroform (50 ml) then saturated with hydrogen chloride gas. This solution was concentrated in vacuo to a foam. The 
foam was treated with tetrahydrofuran (THF) and boiled on a steam bath while slowly adding diisopropyl ether. The 
tetrahydrofuran was boiled off. resulting in the product oiling out. The remaining solvent was decanted off and isopropyl 
ether (10 ml) was added. The biphasic solution was boiled on steam bath, solvent was decanted and the remaining 
material was pulled on house vacuum overnight to afford 1 .38g of the title compound as a foam. 

^5 Mass Spectrum (FDMS) : m/z 506. (M). 

1H NMR (CDCI3): 5 7.86 (s, 2H). 7.52 (s. 1H), 7.06 (d. J=8.5Hz. 2H) : 6.85 (d.J=8.5Hz : 2H). 5.54 (s : 1H). 4.26 (t. 
J=6.5Hz. 2H). 3.03 (t : J=6.5Hz, 2H). 2.3S(nrv 3H). 2.67 (d. J=4.9Hz. 3H). 2.60 (t. J=7.3Hz. 2H) : 1.66-1.85 (m. 3H) : 
t 1.38-1.48 (m. 24H). 
' Elemental analysis for C32H47CIN203: 

50 Calculated: C : 70.76: H. 8.72: N. 5.16. 

Found: C. 70.52: H. 8.56: N. 5.41. 
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Example 16 

2-(3 : 5-di-t-butyl-4-hydroxyphenyl) hydrochloride 

A. Preparation of 2-(3 ; 5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(2-cyanoethy!)phenoxyethyl)oxazole 

[01 36] The title compound was prepared substantially as described in Example 4 except using 3-(4-hydroxyphenyl) 
propionitrile. The reaction was concentrated in vacuo to an oil. The oil was treated with chloroform (75ml). triturated, 
and filtered. The filtrate was washed with saturated aqueous sodium bicarbonate (2 X 250 ml) and 1 0% sodium bisulfate 
(1 X 250 ml). The organic layer was dried over sodium sulfate, filtered and concentrated in vacuo to afford a dark oil. 
The oil was treated with methylene chloride and subjected to preparatory silica gel chromatography Material was eluted 
with a gradient of 10 to 25% ethyl acetate : hexane over a thirty minute period. Fractions containing the title compound 
were combined and concentrated in vacuo to afford 29.57g of an oil. This material was resubjected to preparatory silica 
gel chromatography eluting with a gradient of 15 to 35% diethyl ether : hexane over a thirty minute period. Fractions 
containing the title compound were combined and concentrated in vacuo to afford 20.57g of foam. This material was 
resubjected to preparatory silica gel chromatography eluting with a gradient of 10 to 30% acetone : hexane over a 
thirty minute period. Fractions containing the title compound were combined and concentrated in vacuo to afford 1 4.71 g 
of foam. This material contained trace impurities and was taken on to the next step without further purification. - 
Mass Spectrum (FDMS) : m/z 446. (M). 

1H NMR (DMSOd6): 6 7.92 (s. 1H), 7.73 (s. 2H) S 7.52 (s, 1H). 7.19 (d. J=9.6Hz.2H) : 6.91 (d. J=8.6Hz. 2H) : 4.23 (t. 
2H), 2.96 (t 2H) : 2.78 (m. 4H). 1.42 (S.18H). 

B. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(2-formylethyl)phenoxyethyl)oxazole 

[0137] To a cooled solution of the compound of Step A (32.9mmole. 14.63g) in toluene (105 ml) at -78°C : was added 
a 1.0 molar solution of diisobutylaluminum hydride (42.7 mmole. 42.7 ml) over a seventeen minute period. The reaction 
was then stirred at 22°C for 1 hour and quenched with methanol (4. 1 ml). The suspension was cooled to 0°C and treated 
with a saturated solution of ammonium hydroxide (300 ml). After stirring for 1.5 hours, the reaction was treated with 
50% sulfuric acid until a biphasic solution resulted. The mixture was then treated with ethyl acetate (250 ml) and the 
phases were separated. The aqueous phase was extracted with ethyl acetate (3 x 100 ml). The combined organic 
phases were washed with brine (2 x 200 ml), dried over sodium sulfate, filtered and concentrated in vacuo to an oil. 
The oil was subjected to preparatory silica gel chromatography. Material was eluted with a gradient of 0 to 10% 
methanol : toluene over a thirty minute period. Fractions containing'subtitled compound were combined, concentrated 
in vacuo to afford 1 1 .76g of an oil. This material was taken on to the next step without further purification. 
Mass Spectrum (FDMS) : m/z 449. (M). 

1H NMR (DMSOd6) : 6 9.70 (s. 1H). 7.91 (s. 1H). 7.73 (s. 2H). 7.53 (s : 1H). 7.12(d. J=8.6Hz. 2H). 6.87 (d. J=S.6Hz. 
2H) ; 4.20 (t. J=6.5Hz. 2H) : 2.96 (t.J=6.5Hz : 2H). 2.75 (m. 4H). 1.42 (s. 19H). 

C. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(3-N-ethyl-N-methylaminopropyl)phenoxy)ethyl)oxazoie 
hydrochloride (366241). 

[0138] The title compound was prepared substantially as described in Example 11 except using the compound of 
step B and N-rnethylethylamine. The material was subjected to preparatory chromatography eluting with a gradient of 
0 to 5% (1% ammonium hydroxide : methanol) : chloroform over a thirty minute period. Remaining fractions eluted with 
5% (1% ammonium hydroxide : methanol) : chloroform. Fractions containing desired product were combined, concen- 
trated in vacuo : taken up into chloroform (100 ml) and washed with saturated sodium bicarbonate (10 ml) and water 
(15 ml) followed by water (25 ml). The organic layer was dried over sodium sulfate and filtered. The filtrate was saturated 
with hydrogen chloride gas and concentrated in vacuo to afford 1 .61 g of the title compound as a foam. 
Mass Spectrum (FDMS) : m/z 492. (M-HCI). 

1H NMR (CDCI3) : 6 7.84 (s. 2H). 7.51 (s. 1H). 7.07 (d. J=3.6Hz. 2H). 6.86 (d.J=3.6Hz ; 2H) : 5.51 (s. 1H). 4.25 (t. 
J=6.6Hz : 2H). 2.84-3.09 (m. 6H). 2.67 (m.5H). 2.13-2.21 (m. 2H). 1.48 (s. 16H). 1.39 (t. J=7.3Hz. 3H). 
Elemental analysis for C31 H45CIN203 + 0.2 mole H20: 

Calculated: C, 69.89: H. 8.58: N : 5.26. 

Found: C. 69.88: H. 8.73: N. 5.32. 
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Example 17 

2-(3 ! 5-di-t-butyl-4-methoxyphenyl)-4-(2-(4-N-ethyl-N-methylaminomethylphenoxy hydrochloride 

5 A. Preparation of 2-(3.5-di-t-butyl-4-methoxyphenyl)-4-(2-(4-formy!phenoxy)ethyl)oxazole 

[0139] A solution of the compound of Example 1D (8.4 mmole : 3.54g) and methyl iodide (67.3mmole : 9.54g) in 
tetrahydrofuran (40 ml) and dimethylformamide (4 ml) was treated with sodium hydride (60% wt/wt. 16.8mmole. 0.67g). 
After stirring 31 hours at 22°C. the reaction was treated with water (10m!) and the pH was adjusted from 12.6 to 5.4 

10 with 1N hydrochloric acid. The biphasic solution was reduced in volume to remove tetrahydrofuran then ethyl acetate 
was added (100 ml) followed by 10% aqueous sodium bisulfate (50 ml). The phases were separated and the organic 
phase was dried over sodium sulfate and filtered. The filtrate was subjected to preparatory silica gel chromatography 
eluting with a gradient of 20 to 45% ethyl acetate : hexane over a thirty minute period. Fractions containing subtitled 
compound were combined and concentrated in vacuo to afford 3.57g of an oil. Material was taken on to next step 

75 without further purification. 

Mass Spectrum (FDMS) : m/z 435. (M). 

1H NMR (CDCI3): 6 9.88 (s. 1H). 7.90 (s. 2H) ; 7.82 (d. J=8.3Hz. 2H) : 7.53 (s : 1H). 7.02 (d : J=8.8Hz. 2H) : 4.36 (t. 
J=6.5Hz. 2H) r 3.70 (s. 3H). 3.11 (t ; J=6.5Hz. 2H) S 1.46 (s. 13H). 

20 b. Preparation of 2-(3,5-di-t-butyl-4-methoxyphenyl)-4-(2-(4-N-ethyl-N-methylaminomethylphenoxy)ethyl)oxazole 
hydrochloride. 

[0140] The title compound was prepared substantially as described in Example 11 except using the compound of 
Step A. The material was subjected to preparatory chromatography eluting with a gradient of 0 to 1 0% (1 % ammonium 
25 hydroxide : methanol) : chloroform over a thirty minute period. Fractions containing title compound were combined and 
concentrated in vacuo to a foam. The foam was treated with chloroform then saturated with hydrogen chloride gas. 
This solution was concentrated in vacuo to afford 2.2g of the title compound as a foam. 
Mass Spectrum (FDMS) : m/z 478. (M-HCI). 

1 H NMR (DMSOD6): 6 10.46 (s ; 1H), 8.00 (s. 1H) : 7.83 (s. 2H). 7.51 (d. J=3.6Hz ; 2H). 7.04 (dd. J=8.6. 2H). 4.09-4.31 
i 30 (m 5 4H). 3.65 (s. 3H) : 2.92-3.11 (m. 4H).2.57 (d. J= 4.3Hz ; 3H). 1.42 (s. 13H) : 1.25 (t. J=7.2Hz. 3H). 
Elemental analysis for C30H43CIN2O3 + 0.2 mole H20: 

Calculated: C. 69.46: H. 3.43: N : 5.40. 

Found: C. 69.23: H. 8.47: N. 5.53. 

3S Example 13 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(4-dimethylaminobutyryl)phenyloxy)ethyl)oxazole hydrochloride 

A. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(4-chlorobutyryl)phenyloxy)ethyl)oxazole 

40 

[0141] To a stirred solution of the compound of Example 1C (5.63g. 17.92mmole) in tetrahydrofuran (54ml) was 
added 4-chloro-4'-hydroxybutyrophenone (3.56g. 17.92mmole) and triphenylphosphine (5.16g. 19.71mmole). After 
cooling to-20°C. a solution of diethylazodicarboxylate (3.lmL l9.71mmole) in tetrahydrofuran (18ml) was added drop- 
wise over 15 min. The reaction was allowed to warm to room temperature and stir for 5 hours, at which time it was 
•45 diluted with diethyl ether and extracted with water and brine. The organic layer was dried over sodium sulfate, evap- 
orated to dryness, and chromatographed on silica gel using a hexane-acetone gradient to give the intermediate chlo- 
roketone (4.77g : 53%): 

1 H NMR (CDCI 3 ) 6 7.95 (d, J=9Hz. 2H) S 7.35 (s. 2H), 7.5 (s. 
' 1H). 6.95 (d : J=9Hz. 2H) ; 5.5 (s ; 1H). 4.35 (t. J=7Hz. 2H) 5 3.7 (t. J=6Hz. 2H). 3.1 (m, 4H) ; 2.2 (m. 2H). 1.5 (s. 18H): 
50 FD MS 497 (M + ). 

B. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(4-dimethylaminobutyryl)phenyloxy)ethyl)oxazole 
hydrochloride 

55 [0142] To a stirred solution of the chloroketone (5.09g : 10.2mmole) in acetone (51ml) was added sodium iodide 
(7.66g. 51 mmole). The reaction was heated at 50°C for 28 hours, evaporated to dryness, and redissolved in methylene 
chloride and water. The organic layer was extracted with brine, dried over sodium sulfate, and evaporated to dryness 
to give the intermediate iodoketone. which was used without further purification. The iodoketone was dissolved in 
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toluene (30ml) : cooled to 0°C. and treated with anhydrous dimethylamine (0.79ml, 1 2mmole). The reaction was heated 
to 80°C for 3 hours, then allowed to cool to room temperature. A white precipitate was filtered, and the filtrate was 
diluted with ethyl acetate and saturated sodium bicarbonate. The organic layer was extracted with 0. 1N sodium thio- 
sulfate and brine, dried over sodium sulfate, evaporated to dryness, and chromatographed on silica gel using a meth- 
5 ylene chloride/methanol gradient to give the free base ( 1 .82g. 35%). The free base was dissolved in methylene chloride 
(50ml) : treated with hydrogen chloride gas, and evaporated to give desired product (1.87g. 96%): 
1 H NMR (CDCI 3 ) 5 8.0 (s, 2H), 7.95 (d ; J=9Hz. 2H). 7.6 (s, 1H), 6.95 (d. J=9Hz, 2H). 5.3 (s, 1H), 4.4 (t, J=7Hz, 2H). 
3.3-3.1 (m, 6H), 2.8 (d, J=4Hz, 6H), 2.25 (m. 2H)..1.5 (s, 18H): 
FDMS 506 (M+-HCI): 
10 Elemental analysis for C 31 H 43 CIN 2 0 4 : 

Calculated: C, 68.55: H. 7.98: N, 5.16. 

Found: C, 68,36: H. 7.90: N, 5.34. 

Example 19 

15 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(1-dimethylaminoethyl)phenyloxy)ethyl)oxazole hydrochloride 
monohydrate 

A. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-acetylphenyloxy)ethyl)oxazole 

[0143] To a stirred solution of 10g (31.5mmole) of the compound of Example 1C above, in tetrahydrofuran (95ml) 
was added 4-hydroxyacetophenone (4.29g : 31 .Smmole) and triphenylphosphine (9.09g. 34.7mmole). After cooling to- 
20 3 C. a solution of diethylazodicarboxylate (5.5ml. 34.7mmole) in tetrahydrofuran (31 ml) was added dropwise over 15 
min. The reaction was allowed to warm to room temperature and stir for 2.5 hours, at which time it was diluted with 
diethyl ether and extracted with water and brine. The organic layer was dried over sodium sulfate, evaporated to dry- 
ness, and chromatographed on silica gel using a toluene-ethyl acetate gradient to give the subtitled compound (8.5g. 
62%): 

1 H NMR (CDCI3) 5 7.95 (d ; J=9Hz. 2H). 7.85 (s. 2H). 7.5 {s. 1 H). 6.95 (d, J=9Hz, 2H). 5.5 (s. 1 H). 4.35 (t, J=7Hz. 2H). 
3.1 (t. J=7Hz ; 2H). 2.55 (s. 3H) : 1.5 (s. 18H): 
FDMS 435 (M + ). 

B. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(1 -dimethylaminoethyl)phenyloxy)ethyl)oxazole 
hydrochloride 

[01 44] Title compound was prepared substantially in accordance with the procedure in Example 1 E above using the 
compound of Step A. 1 .23g (19.5 mmole) of sodium cyanoborohydride and dimethylamine ( 1 9.4ml. 293mmole). heating 
to 60°C for 24 hours. The organic layer was chromatographed on silica gel using a methylene chloride/methanol gra- 
dient to give the free base which was dissolved in methylene chloride, treated with hydrogen chloride gas. and evap- 
orated to give 8.31 g (80%) of the title product. 

'H NMR (CDCI3) 0 11.6 (bs, 1H), 8.05 (s. 2H). 7.6 (s, 1H). 7.45 (d. J=9Hz. 2H). 6.95 (d. J=9Hz. 2H), 5.8 (s. 1H). 4.4 
(t. J=7Hz. 2H). 4.15 (m. 1H). 3.25 (t. J=7Hz. 2H). 2.7 (d. J=4Hz. 3H), 2.55 (d. J=4Hz. 3H), 1.85 (d. J=7 Hz. 3H). 1.5 
(s. 18H): 

FDMS 464 (M + -HCI): 

Elemental analysis for CggH^CINgC^-HgO: 
Calculated: C, 67.10: H. 3.35: N. 5.40. 
Found: C, 67.00: H, 8.04: N, 5.24. 

> Example 20 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-ethylaminomethyl-3-methylphenoxy)ethyl)oxazole 
hydrochloride hydrate 

A. Preparation of 3-methyl-al!yloxybenzene 

[0145] m-Cresol 10.4 ml (100 mmole), 10.8 ml (125 mmole) allyl bromide, and 16.56 g (120 mmole) of potassium 
carbonate were stirred in 50 ml of acetone and refluxed. with stirring, under nitrogen, for 18 hours. The reaction was 
cooled, the insoluble inorganics were filtered off and the filtrate was stripped to give 14.0g (95%) of subtitled product, 
which was used without further purification. 
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NMR (CDCI3), 6 2.33 (s. 3H) : 4.51-4.54 (m, 2H) : 5.26-5.45 (m. 2H) : 6.00-6.13 (m. 1H). 6.72-6.78 (m, 2H). 7.17 (t s 1H. 
J=9Hz) 

B. Preparation of 4-alfyloxy-2-methylbenzaldehyde 

5 

1 ^0146] N-methyl formanilide 19.4 ml (158 mmole). was chilled to 13°C, where it began to solidify. Phosphorus oxy- 
chloride. 13.7 ml (147 mmole), was added with stirring, under nitrogen. After 25 minutes, the temperature was 45°C 
and the reaction had again begun to solidify. The compound of Step A, 14g (95 mmole), was added and the mixture 
was stirred and heated in a 70°C oil bath. The reaction exothermed to 95°C. Stirring was continued under nitrogen for 

10 30 minutes. The bath was removed and when the temperature reached 35 3 C, the mixture was dissolved in chloroform. 
Ice was added and the layers we're separated and washed once with water twice with saturated sodium bicarbonate, 
once again with water and once with brine. The organic layer was chromatographed on 450 ml silica, eluting with 
chloroform to give 13.54 g (81%) of subtitled product which was used without further purification. 
NMR (CDCI 3 ), i> 2.64 (s. 3H). 4.61 (m, 2H). 5.30-5.49 (m : 2H), 6.00-6.12 (m ; 1H) : 6.74-6.87 (m. 2H), 7.73 (m. 1H) t 

15 10.11 (s. 1H) 

C. Preparation of 2-methyl-4-hydroxybenzaldehyde 

[0147] The compound of Step B, 13.54g (76.9 mmole). 1.72g (7.69 mmole) palladium acetate., and 12.09g (46.2 
20 mrnole) triphenylphosphine were mixed in a 250ml flask. Formic acid. 3.2 ml (84.6 mmole), was added and the reaction 
was swirled. Within 15 seconds, the reaction foamed, exothermed and formed a gum which was dissolved in ethyl 
acetate, washed once with sodium bicarbonate and once with brine. The organic layer was chromatographed on 350 
ml silica, eluting with 20%. then 40% ethyl acetate/hexane. The fractions were combined and the product crystallized 
from methylene chloride/hexane to give 3.6 1g (35%)of product which was used without further purification. 
■25 NMR (CDCI3). 6 2.50 (s. 3H), 6.70 (d. 1H. J=2Hz) : 6.73 (dd, 1H. J=2Hz.9Hz), 7.75 (d. 1H. J=9Hz), 10.36 (s. 1H) 

D. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-formyl-3-methylphenyloxy)ethyl)oxazole 

[0148] Subtitled compound was prepared from 3.0g (25.2 mmole) of the compound of Example 1C substantially in 
30 accordance with the procedure in Example 4A using 3.61 g (26.5 mmole) of the compound of Step C. 6.62g (25.2 
mmole) triphenylphosphine and 3.97 ml (25.2 mmol) diethylazodicarboxylate. The crude product was chromatographed 
on silica eluting with methylene chloride. 

The appropriate fractions were bulked and stripped to give 5.05g (46%) of subtitled product which was used without 
further purification. 

35 NMR (CDCI3). 6 1.48 (s. 18H). 2.64 (s. 3H. J=5Hz). 3.11 (t. 2H. J=5Hz). 4.35 (t. 2H. J=5Hz), 5.54 (s, 1H). 6.77 (d, 1H. 
J=2Hz) : 6.86 (dd. 1H. J=2Hz.9Hz). 7.51 (s. 1H) ; 7.74 (d. 1H. J=9Hz). 7.66 (s. 1H), 10.11 (s. 1H) 

E. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-ethylaminomethyl-3-methylphenoxy)ethyl) 
oxazole hydrochloride hydrate 

■40 

[0149] Title compound was prepared from 4.54g (10.4 mmole) of the compound of Step D substantially in accordance 
with the procedure of Example 1 E above using 8.9 ml (1 04 mmole) of methylethylamine. 5.59 ml ( 1 04 mmole) of acetic 
acid and 693 mg (11 mmole) of sodium cyanoborohydride. Such reaction provided L39g. (35%) of title product as a 
white foam. 
is FOMS - M + 478: 

Elemental analysis for (C 30 H 42 N 2 O 3 .HCI.0.75 H 2 0): 
Calculated: C : 68.02: H, 8.48: N. 5.35 
Found: C, 68.16: H. 8.48: N : 5.30 
' NMR (CDCU). 6 1.41 (t, 3H. J=7Hz). 1.48 (s. 18H) ; 2.41 (s. 3H) ; 2.65 (d. 2H. J=r5Hz) ; 2.96 (m, 1H), 3.24 (m. 2H), 
50 4.07-4.27 (or 3H). 5.84 (s. 1H), 6.80 (m. 2H). 7.63 (m. 2H). 8.07 (s. 2H) 
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Example 21 

2-(3 : 5-di-t-buty1-4-hydroxyphenyl)^ 
hydrochloride hemihydrate 

A. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(3-chloro-4-formylphenoxy)ethyl)oxazole 

[0150] Subtitled compound was prepared from 6.34g (20 mmole) of the compound of Example 1C substantially in 
accordance with the procedure in Example 4A using 3.60g (23 mmole) of 2-chloro-4-hydroxybenzaldehyde : 6.03g (23 
mmole) of triphenylphosphine and 3.62 ml (23 mmole) diethylazodicarboxylate. The crude product was chromato- 
graphed : eluting with methylene chloride. The appropriate fractions were bulked and stripped to give 5.64g (62%) of 
subtitled product which was used without further purification. 

NMR (CDCI 3 ). 0 1.48 (s. 18H). 3.09 (t, 2H. J=7Hz). 4.35 (t : 2H. J=7Hz) : 5.52 (s. 1H). 6.90. (dd. 1 H. J=2Hz. 9Hz). 6.97 
(d, 1H S J=2Hz). 7.49 (s, 1H), 7.84 (s, 2H), 7.87 (d, 1K J=9Hz) : 10.32 (s. 1H) 

B. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4^(2-(3-chloro-4-N-methyl-N-ethylaminomethylphenoxy) ethyl) 
oxazole hydrochloride hemihydrate 

[0151] Title compound was prepared from 4.53g (10 mmole) of the compound of Step A substantially in accordance 
with the procedure in Example 1 E above using 6.54 ml (100 mmole) of methylethylamine.. 5.75 ml (100 mmole) acetic 
acid and 661 mg (10.5 mmole) of sodium cyanoborohydride. Such reaction provided 1.24g. (23%) of title product as 
a white foam. FDMS - M + 498: 

Elemental analysis for (Co^gN^CI.HCI.O.S H 2 0): 

Calculated: C s 63.96: H. 7.59: N. 5.14 

Found: C : 63.83: H, 7.83: N. 5.10 
NMR (CDCI 3 ), 6 1.47 (s. 21 H), 2.65 (d, 3H. J=5Hz). 2.99 (m. 1H), 3.13 (t. 2H. J=7Hz) : 3.23 (m. 1H), 4.20-4.40 (m, 4H). 
5.62 (s. 1H)!*6.94 (d. 1H. J=9Hz). 6.98 (s. 1H). 7.53 (s : 1 H), 7.91 (s. 2H). 8.05 (d. 1H, J=9Hz) 

Example 22 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(3-hydroxy-4-N-methyl-N-ethylaminomethylphenoxy)ethyl)oxazole 
hydrochloride hemihydrate 

A. Preparation of 2-(3 r 5-di-t-butyl-4-hydroxyphenyl)-4-(2-(3-hydroxy-4-formylphenoxy)ethyl)oxazole 

[0152] Subtitled compound was prepared from 12.63g (40 mmole) of the compound of Example 1C substantially in 
accordance with the procedure in Example 4A above using 6 35g (46 mmole) of 2 : 4-dihydroxybenzaldehyde. 12.05g 
(46 mmole) of triphenylphosphine and 7.24 ml (46 mmole) diethylazodicarboxylate. The crude product was chroma- 
tographed on silica, eluting with methylene chloride. The appropriate fractions were combined and stripped of solvent 
to give 9.2g (53%) of subtitled product which was used without further purification. 

NMR (CDCI 3 ), 6 1.49 (s, 18H) : 3.09 (t. 2H' J=5Hz). 4.33 (t. 2H. J=5Hz). 5.51 (s. 1H). 6.47 (d. 1 H. J=2Hz). 6.55 (dd. 
1H, J=2Hz. 9Hz) T 7.42 (d. 1H. J=9Hz). 7.50 (s. 1H). 7.84 (s. 2H). 9.71 (s. 1H). 11.47 (s. 1H) 

B. Preparation of 2-(3 ; 5-di-t-butyl-4-hydroxyphenyl)-4-(2-(3-hydroxy-4-N-methyl-N-ethylaminomethylphenoxy)ethyl) 
oxazole hydrochloride hemihydrate 

[01 53] Title compound was prepared from 3. 1 8g (7.28 mmole) of the compound of Step A substantially in accordance 
- with the procedure in Example 1E above using 4.76 ml (72.8 mmole) methylethylamine. 4.16 ml(72.8 mmole) acetic 
acid and 481 mg (7.64 mmole) of sodium cyanoborohydride and the reaction was allowed to proceed for 2 days. Such 
reaction provided 1 .23g. (33%) of the title product as a white foam. 
FDMS - M^480: 

Elemental analysis for (C 2 gH 40 N 2 O 4 .HCI.0.5 H 2 0): 

Calculated: C. 66.21: H : 8.05: N. 5.32 

Found: C : 66.01: H : 8.49: N ; 5.09 
NMR (CDCI 3 ). 0 1.41 (t : 3H J=7Hz). 1.48 (s. 18H), 2.65 (d : 2H. J=5Hz). 2.96 (m. 1H). 3.24 (n% 2H). 4.07-4.27 (m. 3H). 
6.01 (s. 1H), 6.36 (d. 1H, J=9Hz). 6.94 (d. 1H. J=2H) : 7.26 (m. 1H), 7.84 (s. 1H), 3.13 (s. 2H). 10.75 (bs. 1H) 
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Example 23 

2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-eth^ 
hydrochloride hydrate 

5 

A. Preparation of 3,5-dimethyl-allyloxy benzene 

[0154] 3.5-Dimethylphenol. 12.2g (100 mmole). 10.8ml (125 mmole) of allyl bromide, and 16.56g (120 mmole) of 
potassium carbonate was dissolved and then refluxed in 50ml acetone, with stirring : under nitrogen for 18 hours. The 
w reaction was cooled, the insoluble inorganics were filtered off and stripped to give 16.2g (100%) of subtitled product, 
which was used without further purification. 

NMR (CDCI 3 ), 6 2.29 (s, 6H). 4.50 (m. 2H), 5.25-5.44 (M, 2H) : 5.99-6.12 (m. 1H). 6.56 (s, 2H). 6.60 (s. 1H) 

B. Preparation of 4-allyloxy-2,6-dimethyl-benzaldehyde 

15 

[0155] N-methyl formanilide, 20.5ml (166 mmole), was chilled to 13°C. where it began to solidify. Phosphorus oxy- 
chloride. 14.4ml (155 mmole), was added with stirring, under nitrogen. After 25 minutes, the temperature was 45°C. 
3,5-Dimethyl-allyloxy benzene, 16. 2g (100 mmole), prepared as describe above, was added with stirring and heated 
in a 70° C oil bath. The reaction exothermed to 93°C and was stirred under nitrogen for 30 minutes. The bath" was 
20 removed and when the temperature reached 35'C. the product was dissolved in chloroform. Ice was added, the layers 
were separated and washed once with water, twice with sodium bicarbonate, once with water and once with brine. The 
product was chromatographed down 500ml of silica, eluting with chloroform to give 9.67g (51%) of subtitled product 
which was used without further purification. 

NMR (CDCU). 6 2.60 (s, 6H), 4.59 (m. 2H). 5.29-5.45 (m. 2H). 6.01-6.11 (m : 1H). 6.60 (s. 2H). 10.47 (s. 1H) 

25 

C. Preparation of 2.6-dimethyl-4-hydroxy-benzaldehyde 

[0156] 4-Allyloxy-2,6-dimethyl-benzaldehyde. 9.67g (50.9 mmole). 1.1 4g (5.09 mmole) of palladium II acetate, and 
S.OOg (30.5 mmole)of triphenylphosphine was mixed in a flask. Formic acid, 2.11ml (56 mmole), was added and the 
30 mixture was swirled in a 80°C oil bath. Within 15 seconds the reaction exothermed and turned very dark. The gum 
was dissolved in ethyl acetate, washed once in sodium bicarbonate, once in water and once in brine then chromato- 
graphed on 350ml silica, using 20%. then 40% ethyl acetate/hexane. Fractions were bulked and crystallize from meth- 
ylene chloride/hexane to give 3.90g (51%) of subtitled product which was used without further purification. 
NMR (CDCI 3 ). 5 2.64 (s, 6H). 6.74 (s, 2H). 7.26 (bs. 1H). 10.09 (s. 1H) 

35 

D. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-formyl-3.5-dimethylphenyloxy)ethyl)oxazole 

[0157] Title compound was prepared from 7.85g (24.8 mmole) of the compound of Example 1C substantially in 
accordance with the procedure in Example 4A above using 3.9g (26mmole) 2.6-dimethyl-4-hydroxybenzaldehyde. 

40 6.49g (24.8 mmole) triphenylphosphine and 3.90 ml (24.8 mmole) diethylazodicarboxylate. The reaction was stirred 
under nitrogen for 18 hours. Hydrogen peroxide. 1 .38 ml 30%. was added and the reaction was stirred for an additional 
30 minutes, stripped, dissolved in 40 ml methylene chloride and placed in the freezer. The diethoxycarbonylhydrazine 
was then filtered off and the filtrate was chromatographed. eluting with methylene chloride. The appropriate fractions 
were bulked and stripped to give 6.73g (60%) of subtitled product which was used without further purification. 

45 NMR (CDCI3). 6 1.48(s. 18H). 2.59 (s, 6H). 3.12 (t, 2H. J=9Hz), 4.34 (t. 2H. J=9Hz). 5.58 (s. 1H),6.61 (s. 2H). 7.52 (s. 
1H), 7.89 (s, 2H), 10.47 (s : 1H) 

E. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-methylaminomethyl-3,5-dimethylphenyloxy) 
' ethyl)oxazole hydrochloride monohydrate 

so 

[0158] Title compound was prepared substantially in accordance with the procedure in Example 1E above using 
5.02 g (1 1 .2 mmole) of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-formyl-3.5-dimethylphenyloxy)ethyl)oxazole. 9.59 ml 
(112 mmole) methylethyl amine, 6.40 ml(1 12 mmole) acetic acid, and 741 mg (11. 76 mmole) sodium cyanoborohydride. 
Ethyi acetate was added and the mixture was washed once with water, once with saturated sodium bicarbonate, twice 
55 with water and once with brine. The mixture was dried, stripped of organics and chromatographed, eluting with meth- 
ylene chloride/methanol 92:8. Fractions were bulked, stripped of organics and dissolved in methylene chloride/isopropyl 
ether. Hydrogen chloride gas was bubbled through the solution and the mixture was concentrated and triturated with 
isopropyl ether to give 4.47g (69%) white foam. 
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FDMS-M*492: 

Elemental Analysis for C31 H44N203.HCI.H20 

Calculated: C : 68.05: H, 8.66: N: 5.12 

Found: C, 68.06: H. 8.84: N. 4.77 
5 NMR (CDCI3). 5 1.49 (s ; 18H). 1.55 (t, 3H : 5Hz).2.48 (s. 6H), 3.23 (rrv 2H). 3.36 (m ! t ! 2H. J=5Hz), 3.98 (m. 1H) : 
4.30-4.40 (ra3H) : 6.05 (s. 1H),6.66 (s. 2H). 7.73 (s, 1H). 8.22 (s. 2H), 11.20 (bs, 1H) 

Example 24 

io 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N^ 
hydrochloride 

A. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-formyl-2-chlorophenyloxy)ethyl)oxazole 

is [0159] Subtitled compound was prepared from 3.17g (lOmmole) of compound of Example 1C : 1.72g (11 mmole) 
3-chloro-4-hydroxybenzaldehyde. 2.62g (10 mmole) triphenylphosphine and 1.57 ml (10 mmole). diethylazodicarbox- 
ylate substantially in accordance with the procedure in Example 4A above. The reaction was chromatographed. eluting 
with 4% methanol/methylene chloride. The appropriate f ractions were bulked and stripped-io give 3.51g (77%) product 
which was used without further purification. 
20 NMR (CDCI 3 ). 6 1.48 (s : 18H), 3.17 (t : 2H J=7Hz). 4.42 (t. 2H. J=7Hz) : 5.51 (s, 1H) f 7. OS (d. 1H ; J=9Hz) ; 7.61 (s : 1H) t 
7.75 (dd. 1H. J=2Hz.9Hz) : 7.84 (s. 2H). 7.90 (6. 1H. J=2Hz). 9.84 (s. 1H) 

B. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-ethylaminomethyl-2-chlorophenyloxy) ethyl) 
oxazole hydrochloride 

[0160] Title compound was prepared from 1.75g of the compound of Step A substantially in accordance with the 
procedure in Example 9. using 0.66 ml (7.7 mmole) methylethylamine. 2.28 ml (7.7 mmole) titanium IV isopropoxide 
and 220 mg (5.74 mmole) sodium borohydride except that the reduction was stirred for 18 hours. Ammonia (6.3 ml. 
2N) was added to give a thick suspension. Methylene chloride and diatomaceous earth were added and the suspension 
was filtered through diatomaceous earth. The filtrate was washed once with brine, dried and the organics stripped and 
chromatographed. eluting with methylene chloride/methanol/concentrated ammonia 90:5:0.5. The fractions were 
bulked, stripped of solvent and dissolved in methylene chloride/isopropyl ether. Hydrogen chloride gas was bubbled 
in and the material was concentrated and triturated with isopropyl ether to give 1.21g (59%) white foam. 
FDMS - M+ 498: 

Elemental analysis for C 2 gH3 g N 2 03CI.HCI 
Calculated: C. 65.04: H : 7.53: N. 5.23 
Found: C. 65.30: H. 7.72: N. 5.22 
NMR (CDCI3). 6 1.48 (m. 21H). 2.63 (d. 3H. J=5Hz) : 2.88-2.92 (m : 1H), 3.15 (rn 3H. J=5Hz). 3.97-4.16 (m. 2H). 4.34 
(t, 2H. J=5Hz). 5.53(s. 1H).7.03(d s 1 H. J=9Hz) : 7.48 (d : 1 H. J=2Hz). 7.60 (s. 1H).7.65(dd. 1 H. J=2Hz.9Hz). 7.85 (s. 1H) 

Example 25 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-ethylaminomethyl-1-napthyloxy)ethyl)oxazole hydrochloride 
hemihydrate 

45 

A. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-formyl-1 -napthyloxy)ethyl)oxazole 

,[0161] Subtitled compound was prepared from 7.925g (25 mmole) of the compound of Example 1C substantially in 
accordance with the procedure in Example 4A using 4.95g (23.75 mmole) of 4-hydroxy-l-napthaldehyde. 7.53g (28.75 
50 mmole) of triphenylphosphine and 4.52 ml (28.75 mmole) diethylazodicarboxylate. The crude product was chromato- 
graphed with methylene chloride. The appropriate fractions were bulked and stripped to give 4.08g (35%) product 
which was used without further purification. 

NMR (CDCI 3 ). 6 1.48 (s ; 18H), 3.26 (t : 2H. J=6Hz) ; 4.57 (t. 2H. J=6Hz) : 5.51 (s. 1H). 6.97 (d. 1H, J=9Hz). 7.56 (rn. 
2H). 7.69 (t. 1H. J=9Hz) : 7.85 (s. 1H), 7.91 (d s 1H. J=9Hz). 8.33 (d. 1H. J=9Hz). 9.30 (d. 1 H. J=9Hz) : 10.20 (s. 1H) 
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B. Preparation of 2-(3,5-di-t-butyl-4-hyd^ 
hydrochloride hemihydrate 

[0162] Title compound was prepared from 3.41 g (7.24 mmole) of the compound of Step A substantially in accordance 
with the procedure in Example 1E above using 4.74 ml (72.4 mmole) of methylethylamine, 4.14 ml (12.4 mmol) acetic 
acid and 4S0 mg (7.6 mmole) of sodium cyanoborohydride. The crude product was chromatographed eluting with a 
gradient of methylene chloride/methanol/1 % concentrated ammonia 100:0:00 to 90:10:1 over 10 minutes. Crude prod- 
uct was dissolved in methylene chloride/isopropyl ether treated with hydrogen chloride gas and the resulting oil tritu- 
rated with isopropyl ether to give 1.84g (46%) white foam. 
FDMS - M + 514: 

Elemental analysis for C 3 3H 42 N 2 O 3 .HCI.0.5 H 2 0 

Calculated: C, 70.76: H, 7.92: N : 5.00 

Found: C : 70.52: H, 8.22: N. 4.72 
NMR (CDCI 3 ). o 1.13 (t : 3K J=6Hz) : 1.49 (s, 18H) ; 2.65 (d. 2H. J=5Hz), 2.96 (m. 1H). 3.24 (m. 1 H). 3.58 (m 2H) 
4.07-4.27 (m. 3H), 6.01 (s, 1H).6.97(d. 1 H, J=9Hz). 7.56 (t, 1K J=9H). 7.69 (t. 1 H J=9Hz). 7.82 (m 2H) 3 14(d 1H 
J=9Hz). 3.24 (m. 3H) 

Example. 26 

2-(3.5-di-t-butyl-4-hydroxyphenyi)-4-(2-(4-(morpholin-4-yl-methyl)phenyloxy)ethyl)oxazole hydrochloride 

[0163] Title compound was prepared from the compound of Example 1D (4.21 g. lOmmole) substantially in accord- 
ance with the procedure in Example 1E using morphoiine (8.72ml. lOOmmole) and sodium cyanoborohydride (0.63g. 
lOmmole). The methanol was evaporated and the residue was dissolved in ethyl acetate and saturated sodium bicar- 
bonate. The organic layer was extracted with brine., dried with sodium sulfate, evaporated to dryness, and chromato- 
graphed on silica gel using a hexane-isopropanol gradient to give the free base (3.68g ; 75%). The free base was 
dissolved in methylene chloride, treated with hydrogen chloride gas. and evaporated to give desired product (3.63g. 
93%). 

1 H NMR (CDCI 3 ) 6 10.95 (bs. 1H). 7.9 (s, 2H), 7.6 (s. 1H). 7.5 (d. J=9Hz. 2H). 6.95 (d. J=9Hz. 2H). 5.5 (s. 1H) 4 25 
(nr 4H) ; 4.1 (d. J=5Hz. 2H). 3.9 (dd. J=10. 3Hz. 2H). 3.25 (d, J=10Hz. 2H). 3.05 (t. J=7Hz. 2H). 2 9 (m 2H) 1 5 (s 18H) 
FDMS 492 (M+-HCI): 
Elemental analysis for C 30 H 41 CIN 2 0 4 : 

Calculated: C. 68.10: H. 7.81: N. 5.29. 

Found: C : 67.93: H. 7.73: N. 5.17. 

Example 27 

2-(3.5-di-t-butyl-4-hydroxypheny!)-4-(2-(4^ 

[0164] Title compound was prepared from 5.05g (1 2mmole) of the compound of Example 1 D substantially in accord- 
ance with the procedure in Example 1E above using N-methylpiperazine (13.3ml. 120mmole) and sodium cyanoboro- 
hydride (0.75g : 1 2mmole). The methanol was evaporated and the residue was dissolved in ethyl acetate and saturated 
sodium bicarbonate. The organic layer was extracted with brine, dried with sodium sulfate, evaporated to dryness, and 
chromatographed on silica gel using a methylene chloride/methanol gradient to give the free base (4.53g. 75%). The 
free base was dissolved in methylene chloride, treated with hydrogen chloride gas. and evaporated to give desired 
product (4.53g. 87%). 

1 H NMR (CDCI3) 8 7.95 (s. 2H). 7.55 (d. J=9Hz. 2H). 7.5 (s. 1 H). 6.95 (d : J=9Hz, 2H). 5.5 (s. 1H). 4.3 (t. Jb7Hz 2H). 
4.15 (s. 2H), 3.9 (m. 2H), 3.75 (m, 2H). 3.45 (m. 4H). 3.05 (t, J=7Hz. 2H). 2.9 (s. 3H). 1.5 (s. 18H): 
FDMS 505 (M+-HCI): 
' Elemental analysis for C 31 H4 S CI 2 N 3 0 3 : 

Calculated: C : 64.35: H. 7.84: N. 7.26. 
Found: C, 64.07: H. 7.67: N. 7.32. 

Example 28 

2-{3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(4-acetylpiperazin-1-yl-methyl)phenyloxy)ethyl)oxazole hydrochloride 
[0165] Title compound was prepared from the compound of Example 1D (4.21 g. lOmmole) substantially in accord- 
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ance with the procedure in Example IE using N-acetylpiperazine (12.S2g. lOOmmole) and sodium cyanoborohydride 
(0.63g : lOmmole). The methanol was evaporated and the residue was dissolved in ethyl acetate and saturated sodium 
bicarbonate. The organic layer was extracted with brine, dried with sodium sulfate, evaporated to dryness, and chro- 
matographed on silica gel using a methylene chloride/methanol gradient to give the free base (3.96g, 74%). The free 
base was dissolved in methylene chloride, treated with hydrogen chloride gas ; and evaporated to give desired product 
(3.94g : 93%). 

'H NMR(CDCI 3 ) 6 10.8 (bs. 1H) S 7.95 (s, 2H), 7.55 (d : J=9Hz ; 2H) ? 7.5 (s : 1H), 6.95 (d. J=9Hz : 2H), 5.6 (s. 1H), 4.7 
(d : J=13Hz ; 1H), 4.35 (t, J=7Hz. 2H). 4.15 (m, 2H) : 3.85 (d, J=13Hz, 1H), 3.45 (m. 4H), 3.15 (t. J=7Hz. 2H), 2.65 (m. 
2H), 2.1 (s, 3H) : 1.5 (s ; 18H): 
FDMS 533 (M + -HCI): 

Elemental analysis for C32H44CIN304-1 .2 H 2 0. 
Calculated: C. 64.95: H, 7.90: N s 7.10. 
Found: C, 64.67: H. 7.51: N, 6.97. 

Example 29 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-thiomorpholinylmethylphenoxy)ethyl)oxazole 

[01 66] Title product was prepared from the compound of example 1 D substantially in accordance with the procedure 
in Example 1 1 except using thiomorpholine. and conducting the reaction at room temperature. The material was eluted 
with 0 to 3% (1% ammonium hydroxide : methanol) : chloroform gradient over a thirty minute period. Fractions con- 
taining desired product were concentrated in vacuo to an oil. The oil was treated with chloroform and saturated with 
hydrogen chloride gas. This solution was concentrated in vacuo to afford 3.64g of the title compound. 1.50g of this 
material was taken up into solution with tetrahydrofuran (20ml). the solution was boiled down to approximately 10ml : 
additional tetrahydrofuran (20ml) was added and the crystals were collected by filtration. Crystals were dried in a 
vacuum- oven overnight at 60°C to afford 1 27g of the title compound. 
Mass Spectrum(FDMS) : m/z 508 (M-HCI). 

1 H NMR (CDCI 3 ): 68.24 (s. 2H). 7.71 (s. 1H). 7.53 (d. J=S.6Hz. 2H). 6.96 (d. J=9.6Hz : 2H). 6.07 (s. 1H). 4.46 (t J=5.7Hz. 
2H), 4.08 (t. J=S.7Hz. 2H) 3.66 (m : 4H), 3.39 (t, J=5.7Hz. 2H). 2.87 (m. 2H) T 2.53 (m. 2H). 1.50 (s. 18H). 
Elemental analysis for C 50 H 41 CIN 2 O 3 S: 

Calculated: C. 66.09: H 7.58: N : 5.14. 

Found: C. 66.36: H. 7.82: N. 4.85. 

Example 30 

2-(3 : 5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(piperazin-1-yl-methyl)phenoxy)ethyl)oxazole dihydrochloride hydrate 

[0167] 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(4-acetylpiperazin-1-yl-methyl)phenoxy)ethyl)oxazole hydrochlo- 
ride prepared as described in Example 28 above (0.97g. 1 .52mmole) was dissolved in 4N hydrochloric acid and stirred 
for 1 .5 hours at 80°C. The reaction was then diluted with ethyl acetate and neutralized with saturated sodium bicarbo- 
nate. The organic layer was extracted with brine, dried over sodium sulfate, evaporated to dryness, and chromato- 
graphed on silica gel using a methylene chloride/methanol/ammonium hydroxide gradient to give the free base (0.67g : 
75%). The free base ( 1 .29 g 5 2.62 mmol) was dissolved in methylene chloride, treated with hydrogen chloride gas. and 
evaporated to give desired product (L35g : 91%). 

1 H NMR (CDCI 3 ) <3 10.15 (bs. 1H), 9.95 (bs. 1H) : 7.95 (s : 2H). 7.55 (m. 3H). 6.95 (m. 2H) : 5.7 (s : 1H). 4.4 (bs. 2H). 
4.25 (bs. 2H) : 4.0-3.8 (m. 8H). 3.1 (bs : 2H). 1.5 (s : 18H): FD MS 491 (M+-HCI): 
Elemental analysis for C 30 H 4 3CI 2 N 3 O3-1 .4 H 2 0: 

Calculated: C. 61.09: H 7.83: N, 7.12. 

Found: C. 60.71: H. 7.43: N. 7.02. 

Example 31 

2-(3.5-di-i-butyl-4-hydroxypheny0-4-(2-(^ hydrochloride monohydrate 

A. Preparation of N-p-methoxybenzylimidazole 

[0168] To a stirred solution of imidazole (25.53g. 375mmole) in acetonitrile (625ml) was added p-methoxybenzyl 
chloride (16.95ml. l25mmole). The reaction was refluxed for 16 hours, evaporated to dryness, and redissolved in 
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methylene chloride and saturated sodium bicarbonate. The organic layer was extracted with water twice. Standard 
acid/base workup gave N-p-methoxybenzylimidazole (I6.3g, 69%) which was used without further purification: 
n H NMR (CDCI 3 ) 6 7.5 (bs, 1H) : 7.1 (m : 3H), 6.9 (m : 3H), 5.0 (s, 2H). 3.8 (s, 3H). 

B. Preparation of N-p-hydroxybenzylimidazole 

[0169] To a stirred solution of the compound of Step A (I6.3g s 86.lmmole) in methylene chloride (860ml) cooled to 
5°C : was added boron tribromide (32.6ml : 344.4mmole) dropwise over 15 minutes. After 2 hours at 5°C : the reaction 
was quenched with methanol dropwise : evaporated to dryness, and redissolved in methanol water and methylene 
chloride. The pH was adjusted to 8.4 with sodium hydroxide. The organic layer was dried over sodium sulfate and 
evaporated to dryness to give N-p-hydroxybenzylimidazole (13.6g. 91%) which was used without further purification: 
1 H NMR (DMSO-d 6 ) <3 9.5 (bs, 1H), 7.7 (bs, 1H), 7.1 (m, 3H), 6.9 (bs. 1H). 6.75 (d. J=9Hz. 2H). 5.05 (s. 2H): 
FD MS 174 (M*). 

C. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-(imidazol-1 -ylmethyl)phenoxy)ethyl)oxazole 
hydrochloride monohydrate 

[0170] Title comp.o.un.d _was_pr.epar.ed .from . the ..compound-of Example 1-C (24.75g. ZSrlmmole) ••substantially io-as- 
cordance with the procedure in Example 4A using the compound of StepB. (!3.6g, 78.lmmole), and triphenylphosphine 
(22.5g. 85.9mmole). The filtrate was extracted with water and brine and the organic layer was dried over sodium sulfate, 
evaporated to dryness, chromatographed on silica gel using a methylene chloride-isopropanol gradient, and triturated 
with hot diethyl ether to give the free base (2.5 1g. 7%). The free base was dissolved in methylene chloride (65ml). 
treated with hydrogen chloride gas, and evaporated to give desired product (2.63g. 97%): 

1 H NMR (CDCI3) 6 9.5 (s. 1H), 8.0 (s. 2H). 7.6 (s. 1H). 7.3 (m. 3H), 7.1 (s. 1H). 6.95 (d. J=9Hz. 2H). 5.8 (s. 1H). 5.4 
(s. 2H), 4.35 (t. J=7Hz. 2H). 3.2 (d, J=7Hz. 2H). 1.5 (s. 13H): 
FDMS 473 (M+-HCI): 

Elemental analysis for C 2 9H3 6 CIN 3 0 3 -H 2 0: 
Calculated: C. 65.96: H. 7.25: N. 7! 96. 
Found: C. 65.75: H, 7.07. N, 8.09. 

Example 32 

2-(3.5-di-r-butyl-4-hydroxyphenyl)-4-(2-(4,5-dihydro-1H-imidazol-2-ylmethyl)phenoxy)ethyloxazole hydrochloride 

A. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-cyanomethylphenoxy)ethyl)oxazole 

[0171] To a suspension of the compound of Example 1C. 4-hydroxybenzyl cyanide, triphenylphosphine and 0.7M 
(mmole alcohol/ml tetrahydrofuran) reaction solution was added diethylazodicarboxylate. After stirring at 24 3 C for ap- 
proximately 24 hours, the reaction was concentrated in vacuo to a brown oil. Material was treated with chloroform 
(30ml). triturated and the insolubles were filtered and washed with chloroform (20ml). The filtrate was concentrated in 
vacuo to an oil. treated with toluene and subjected to preparatory chromatography. The material was eluted with 0 to 
1 0% methanol/toluene gradient over a thirty minute period. Fractions containing the desired product were concentrated 
in vacuo to afford 1 2. 1 8g (88%) of the subtitled compound. • 
Mass Spectrum(FDMS) : m/z 432 (M). 

1 H NMR (DMSOd 6 ): 6 7.91 (s. 1H). 7.72 (s, 2H). 7.52 (bs, 1H), 7.25 (d. J=3.6Hz, 2H), 6.98 (d. J=3.6Hz. 2H). 4.24 (t. 
J=6.5Hz. 2H). 3.93 (s. 2H), 2.97 (t. J=6.5Hz. 2H), 1.41 (s. 16H). 
Elemental analysis for C 27 H 32 N 2 0 3 : 

Calculated: C : 74.97: H. 7.46: N. 6.48. 

Found: C. 75.17: H, 7.41: N. 6.21. 

B. Preparation of 2-(3.5-di^butyl-4-hydroxyphenyl)-4-(2-(4.5-dihydro-1 H-imidazol-2-ylmethyl)phenoxy)ethyloxazole 
hydrochloride 

[0172] To a solution of the compound of Step A (24mmole. 10.39g) in ethanol (2ml) and diethyl ether (50ml) at -10°C 
hydrogen chloride gas was bubbled through over a thirty minute period. Reaction was maintained at 0°C. After four 
days, the supernatant was decanted off then absolute ethanol (50ml) and diethyl ether (50ml) were added. The reaction 
was cooled to 0°C then hydrogen chloride gas was passed through the solution for approximately four hours. After 
stirring at 0°C for four hours, the reaction was concentrated in vacuo to a foam. Next, the foam was taken up into 
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absolute ethanol (50ml) then treated with ethylene diamine {4Smmole. 2.88g). The resulting suspension was refluxed 
for approximately 32 hours, filtered hot and the insolubles washed with ethanol (20ml). The filtrate was concentrated 
in vacuo to an oil. The oil was treated with chloroform (100ml) and washed with saturated sodium bicarbonate (2 X 
50ml) and brine (1 X 50ml). Organics were dried over sodium sulfate, filtered and concentrated in vacuo, to afford 

s 8.38g of a foam. Material was taken up into chloroform and chromatographed. The material was eluted with 1 0% (1% 
ammonium hydroxide/methanol) : chloroform gradient over a thirty minute period. Remainder of the material was eluted 
with 10% (1% ammonium hydroxide/methanol) : chloroform. Fractions containing the desired product were concen- 
trated in vacuo to a foam. Material was taken up into methylene chloride (100ml) and washed with saturated sodium 
bicarbonate (2 X 50ml) and (1 X 50ml). Organics were dried over sodium sulfate, filtered, then hydrogen chloride gas 

10 was passed through the solution. This solution was concentrated in vacuo to afford a foam. A portion of the foam 
(1 26g) was treated with methylene chloride (20ml) and isopropyl ether (10ml) then boiled down to approximately 20ml 
total volume. The turbid solution was cooled at -10°C for approximately one hour then decanted. The remaining oil 
was concentrated in vacuo to afford 1 .08g of a foam. 
Mass Spectrum(FDMS) : m/z 476 (M+1). 

is 1H NMR (CdCI 3 ): 5 7.85 (s, 2H). 7.55 (s. 1H). 7.47 (d. J=8.5Hz. 2H). 6.78 (d. ,7=8.5Hz : 2H) : 5.59 (s. 1H). 4.19 (t. 
J=6.4Hz, 2H), 3.96 (s. 2H) : 3.80 (s. 4H), 3.04 (t. J=6.4Hz : 2H) : 1.46 (s. 18H). 
Elemental analysis for C 29 H3 8 CIN 3 O3»C 6 H 14 0: 
Calculated: C. 74.97: H. 7.46: N : 6.48. 
Found: C. 75.17: H. 7.41: N. 6.21. 

20 

Example 33 

6-[2-[(3.5-di-tert-butyl-4-hydroxyphenyl)-4-oxazolyl]ethoxy]-1 .2 T 3.4-tetrahydroisoquinoline hydrochloride 



25 a. Preparation of N-tert-butoxycarbonyl-6-hydroxy-1 .2. 3.4-tetrahydroisoquinoline 

[0173] A suspension of 6-hydroxy-1 .2. 3.4-tetrahydroisoquinoline oxalate (0.17mole. 40.04g) in methanol (150ml) 
and tetrahydrofuran (420ml) was treated with diisopropylethylamine (0.36mole. 48.50g) then with a solution of di-rerf- 
butyl dicarbonate (0.13mole, 27.30g) in tetrahydrofuran (10ml). After stirring at room temperature for approximately 4 

oo hours, the material was treated with methylene chloride (500ml). brine (250ml) and 10% aqueous sodium sulfate 
(250ml). Phases were separated, the organic phase was washed with 10% aqueous sodium sulfate (3 X 250ml) : brine 
(1 X 250ml) then dried over sodium sulfate, filtered and concentrated in vacuo to a solid. The material was treated with 
methylene chloride and chromatographed, eluting with 0 to 35% (ethyl acetate/hexane) gradient over a thirty minute 
period. Fractions containing the desired product were concentrated in vacuo to afford 27.63g (66%) of the subtitled 

35 compound. 

Mass Spectrum(FDMS) : m/z 249 (M). 148 (M-101). 

y H NMR (DMSOd 6 ): 69.21 (s, 1H). 6.93 (d. 1 H). 6.58 (dd. J=2.4. 8.1Hz. 1H). 6.53 (d. J=2.4Hz : 1H). 4.36 (s. 2H). 3.48 
(t. J=5.9Hz, 2H). 2.66 (t. J=5.9Hz. 2H) : 1.41 (s. 9H). 
Elemental analysis for C 14 H 19 N0 3 : 
40 Calculated: C. 67.45: H. 7.68: N. 5.62. 

Found: C. 67.74: H. 7.53: N. 5.59. 



B. Preparation of 6-[2-((3.5-di-ferf-butyl-4-hydroxyphenyl)-4-oxazoylyl]ethoxy]-2-rerf-butoxycarbonyl- 
1 .2 ? 3.4-tetrahydroisoquinoline. 

45 

[0174] The title compound was prepared substantially as described in Example 4A except using the compound of 
Step A and 0.7M reaction solution. At approximately 3.8 hours, the reaction was concentrated in vacuo to an oil. The 
- oil was treated with methylene chloride ( 1 0ml) and the insolubles were collected by filtration and washed with methylene 
chloride (10ml). The filtrate was then treated with methylene chloride (25ml) : washed with 0. 1N sodium hydroxide. (3 

50 x 50ml) and 10% aqueous sodium sulfate (2 X 50ml). Organics were concentrated in vacuo to a foam, treated with 
ethyl acetate and subjected to preparatory chromatography The material was eluted with 10 to 40% (ethyl acetate/ 
hexane) gradient over a thirty minute period. Fractions containing title compound were combined, concentrated in 
vacuo, and chromatographed. Material was eluted with 10 to 25% acetone : hexane gradient over a thirty minute period. 
Fractions containing desired product were concentrated in vacuo to afford 5.60g (56%) of the subtitled compound as 

55 a foam. 

Mass Spectrum(FDMS) : m/z 548 (M). 

!H NMR (DMSOd 6 ): 67.89 (s. 1H). 7.70 (s. 2H). 7.50 (s : 1H). 7.04 (d. 2H), 6.77 (m. 3H). 4.39 (s. 2H). 4.21(t. 2H). 3.48 
(m. 2H). 2.93 (t. 2H). 2.70 (t. 2H). 1.39 (s. 27H). 



i 
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C. Preparation of 6-f2-[(3.5-di-/erf-butyl-4-hydroxyphenyl)-4-oxazolyl]ethoxy]-1 2.3,4-tetrahydroisoquinoline 
hydrochloride 

[0175] A solution of the compound of Step B (9.8mmole. 5.60g) in methylene chloride (33ml) was treated with thi- 
ophenol (98.lmmole. 10.81 g). The reaction was cooled to -1 0°C then treated with trifluoroacetic acid (98.lmmole. 8.26g). 
After approximately 1.5 hours, the reaction was warmed to 24°C. After stirring 5.5 hours at 24°C, the reaction was 
concentrated in vacuo, treated with chloroform and chromatographed. Material was eluted with 0 to 10% (1% ammo- 
nium hydroxide/methanol) : chloroform gradient over a fifteen minute period. Fractions containing desired product were 
reduced in volume, washed with water (50ml), dried over sodium sulfate, filtered and concentrated in vacuo to afford 
an oil. Material was taken up into chloroform, then saturated with hydrogen chloride gas. This solution was concentrated 
in vacuo to afford 2.40g of the title compound. This material was recrystallized from 3:1 diisopropyl ether : methylene 
chloride to afford 760mg of the title compound. 
Mass Spectrum(ion spray MS) : m/z 449 (M+1). 

'H NMR (DMSOd 6 ): i> 7.91 (s : 1H). 7.72 (s. 2H), 7.55 (s, 1H). 7.12 (d. J=8.6Hz. 2H). 6.85 (m. 3H), 4.23 (t. J=6.5Hz. 
2H) : 4.15 (m, 2H) : 3.32 (m, 2H), 2.96 (m ; 4H) : 1.41 (s, 18H). 

Example 34 

6-[2-[(3.5-di^ert-butyl-4-hydroxyphenyl)-4-oxazoylyl]ethoxy]isoquinoline hydrochloride monohydrate 

[0176] Title compound was prepared from compound of Example 1C (19.1 mmole. 6.07g). triphenylphosphine (21.1 
mmole. 5.52g) and 6-hydroxyisoquinoline (21.lmmole. 3.07g) in tetrahydrofuran (43ml) at -10°C (ice/acetone b,.i) 
was added diethylazodicarboxylate (21 . 1 mmole. 3.67g) over an eleven minute period. After the addition was complete, 
the reaction was stirred at room temperature. At approximately 3.8 hours the reaction was concentrated in vacuo to 
an oil. The oil was taken up into chloroform then chromatographed. Material was eluted with 70-85% ethyl acetate/ 
hexane gradient over a thirty minute period. Fractions containing desired product were combined, reduced in volume 
and chromatographed. Material was eluted with 0-1 5% methanol/toluene gradient over a thirty minute period. Fractions 
containing desired product were combined and concentrated in vacuo to a solid. The solid was treated with chloroform 
(100ml). hydrogen chloride gas was passed through the solution which was then concentrated in vacuo to a yellow 
foam. The foam was triturated in diisopropyl ether (100ml) then filtered. Insolubles were treated with toluene (100ml). 
heated until boiling, filtered hot. and washed with toluene (50ml). These insolubles were crystallized from methylene 
chloride. Crystals were treated with chloroform (60ml), and then with hydrogen chloride gas and concentrated in vacuo 
to a foam. Material was triturated in toluene (100ml) and filtered and the insolubles were collected by filtration to afford 
1.35g of product. 

Mass Spectrum (ion spray) ; m/z 444 (M-HCI). 

*H NMR (DMSOd 6 ): 6 9.71 (s. 1H). 8.56 (d. 1H). 8.44 (d. 1H), 8.28 (d. 1H). 7.99 (s, 1H) : 7.84 (d : 1H), 7.73 (s. 2H). 
7.64 (dd. 1H). 7.56 (bs. 1H). 4.56 (t. 2H). 3.13 (t. 2H). 1.41 (s. 18H). 
Elemental analysis for C 28 H33CIN 2 0 3 -1 .0 H 2 0: 

Calculated: C. 67.38: H 7.07: N. 5.61. 

Found: C. 67.60: K 6.37: N. 5.35. 

Example 35 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(5-N-ethyl-N-methylaminomethylpyrid-2-yl-oxy)ethyl)oxazole dihydrochloride 
A. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(5-formylpyrid-2-yl-oxy)ethyl)oxazole 

[0177] The title compound was prepared substantially as described in Example 4 except using 2-pyridone-5-car- 
boxaldehyde. After stirring at 22°C for approximately 15.5 hours, the reaction was treated with water (2.1 eq., 870 51). 
stirred 10 minutes then concentrated in vacuo to afford a foam. The foam chromatographed, eluting with a gradient of 
50 to 65% ethyl acetate : hexane over a thirty minute period. Fractions containing title compound were combined and 
concentrated in vacuo to afford a purple solid. The solid was treated with diethyl ether, triturated, stirred approximately 
4 hours then filtered. The filtrate was concentrated in vacuo to'afford a purple foam. The foam was chromatographed, 
eluting with a gradient of 20 to 35% acetone : hexane over a thirty minute period. Fractions containing the title compound 
were combined and concentrated in vacuo to afford 2.28g of the subtitled compound as a foam. This material was 
taken on to the next step without further purification. 
Mass Spectrum (FDMS) : m/z 422. (M). 

1 H NMR (CDCI3): 6 9.43 (s. 1H), 7.62 (s. 2H). 7.78 (m. 2H). 7.34 (s. 1H), 6.59(d, J=10.3Hz, 1H). 5.54 (s. 1H). 4.39 (t. 



EP0 908 180 A2 

J=6.4Hz : 2H) : 3.07 (t s J=6.4Hz. 2H),1.49 (s, 18H). 

B. Preparation of 2-(3.5-di-t-buty!-4-hydroxyphenyl)-4-(2-(5-N-ethyl-N-m 
oxazole dihydrochloride. 

s 

[0178] Title compound was prepared from the compound of Step A substantially in accordance with the procedure 
in Example 11. The material was chromatographed. eluting with a gradient of 0 to 5% (1% ammonium hydroxide: 
methanol) : chloroform over a thirty minute period. Remaining fractions were eluted with 5% (1 % ammonium hydroxide : 
methanol) : chloroform. Fractions containing the title compound were combined and concentrated in vacuo to afford 
io an oil. The oil was treated with chloroform then hydrogen chloride gas resulting in crystalline formation. Crystals were 
collected by filtration and washed with chloroform affording 1 .44g. Material was recrystallized from methanol : tetrahy- 
drofuran to afford 1 .25g of the title compound, 
mp (C) : 237-239 

Mass Spectrum (FDMS) : m/z 465. (M-2HCI). 
15 1 H NMR (DMSOd6): 6 10.73 (bs. 1 H). 7.88 (s. 1 H). 7.78 (d, J=2.3Hz. 1 H). 7.64(dd : J=2.3. 9.4Hz, 1 H), 6.45 (d, J=9.4Hz. 
1H) S 4.12 (t, J=6.9Hz : 2H). 3.97 (m : 4H), 2.76-3.02 (m, 4H) : 2.50 (s, 3H). 1.41 (s. 18H). 1.16 (t, J=7.2Hz : 3H). Elemental 
analysis for C2SH41CI2N303: 

Calculated: -C, -62.45: H, 7.67: N : 7:80. 

Found: C.62.46: H. 7.71: N. 7.79. 

20 

Example 36 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl'N-ethylaminomethylphenylthio)ethyl)oxazole hydrochloride 
monohydrate 

25 

A. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-formylphenylthio)ethyl)oxazole 

[0179] Subtitled compound was prepared by dissolving 3.84g (14.6 mmole) triphenylphosphine. in 45 ml of tetrahy- 
drofuran. chilling to -9°C then adding under nitrogen, 2.3 ml (14.6 mmole) diethylazodicarboxylate. The reaction exo- 

zo thermed to -1°C and was chilled again to -6°C 4.64g (14.6 mmole) of the compound of Example 1C was added. The 
deep red solution was stirred 15 minutes when 2.22g (16.1 mmole) 4-mercaptobenzaldehyde (Tet.Lett.25, (17). 
1 753-1 756 ; 1984) was added and the reaction was allowed to stir for 18 hours. The reaction was stripped and chro- 
matographed eluting with 10% to 50% ethyl acetate/hexane gradient over 30 minutes. The appropriate fractions were 
bulked and stripped to give 3.48g (54%) product which was used without further purification. 

35 NMR (CDCI 3 ) : 6 1.46 (t : 3H. J=9Hz). 1.50 (s. 18H). 2.64 (d : 2H. J=5Hz), 2.88-2.97 (m. 1H), 3.17 (t, 2H. J=9Hz). 3.51 
(t. 2H. J=9Hz). 3.97-32 (m. 2H), 6.05 (s : 1H) : 7.46 (d. 2H. J=9Hz). 7.56 (d. 2H. J=9Hz), 7.65 (s. 1H). 8.21 (s. 2H) 

B. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-ethylaminomethylphenylthio)ethyl)oxazole 
hydrochloride monohydrate 

40 

[0180] Methylethylamine 1.72 ml (20 mmole) and 5.92 ml (20 mmole) of titanium tetraisopropoxide were dissolved 
in 45 ml of punctilious ethanol. with stirring : under nitrogen and stirred 1 hour. Compound of Step A (4.36g : 10 mmole) : 
was added and the reaction was stirred for 3.5 hours. Sodium borohydride (570 mg, 15 mmole) was added and the 
reaction was stirred an additional 18 hours. Ammonia (16.3 ml. 2N) was added to give a thick suspension followed by 
104 ml of methylene chloride. Diatomaceous earth (13g) was added and the mixture was stirred and filtered through 
diatomaceous earth. The filtrate was washed one time with brine and dried, stripped and chromatographed, eluting 
with methylene chloride/methanol/concentrated ammonia 90:5:0.5. The fractions were combined, stripped of solvent. 
• and dissolved in methylene chloride/isopropyl ether. Hydrogen chloride gas was bubbled in and the solution was con- 
centrated and triturated with isopropyl ether to give 2.86g (55%) of title product as a white foam. 

50 FDMS - M* 480: 

Elemental analysis for C 2 9H 40 N 2 O2S HCI-H 2 O 
Calculated: C : 64.86: H. 8.11: N ; 5.21 
Found: C. 64.56: H, 8.37: N. 4.93 
NMR (CDCI 3 ). 5 1.46 (t. 3H. J=9Hz) : 1.50 (s. 18H). 2.64 (d. 2K J=5Hz). 2.88-2.97 (m. 1H) : 3.17 (t. 2H. J=9Hz), 3.51 

55 (t. 2H. J=9Hz) ; 3.97-32 (m. 2H). 6.05 (s. 1H). 7.46 (d. 2H. J=9Hz). 7.56 (d. 2K J=9Hz). 7.65 (s. 1H). 8.21 (s. 2H) 
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2-(3 : 5-di-t-butyl-4-hydroxyp^ 
hydrochloride monohydrate 

.A. Preparation of ethyl 4-chloro-3-oxopentanoate 

[0181] Potassium ethyl malonate : 34g (200 mmole) (Organic Synthesis Coll. Vol. IV : p. 417). 23.75g (250 mmole) 
magnesium chloride, and 44.5 ml (320 mmole) triethylamine were suspended in 1 .0 L acetonitrile, with stirring, under 
nitrogen. 2-Chloro-propionyl chloride, 9.7 ml (100 mmole), was added and the mixture was stirred under nitrogen for 
18 hours. 100 ml of 5N hydrochloric acid, was added and the reaction was stirred for 2 hours. Layers were separated 
and organics stripped to give 21 .09g of crude product which was filtered through 300 ml silica, eluting with 20% ethyl 
acetate/hexane to give 10.37g (58%) product. 

NMR (CDCI3), 6 1.27 (t, 3H, J=4Hz), 1.62 (d. 3H, J=4Hz) : 3.72 (dd. 2H. J=42Hz). 4.52 (q, 2R J=4Hz) 

B. Preparation of 2-(3 : 5-di-t-butyl-4-hydroxyphenyl)-4-carbethoxymethyl-5-methyloxazole 

[0182] Compoundof example 1 A. 6.6g (26.5 mmole) and 10.3g.(57.7 mmole) of the compound of --Step A were stirred 
together neat, at 140°C. under nitrogen, for a total of 6.5 hours. The reaction was cooled and chromatographed on 
300 ml silica, eluting with 20%. then 50% ethyl acetate/hexane to give 4.48g (45%) product. 
FDMS - M"" = 373 • 

NMR (CDCI3). 6 1.27 (t, 3H. J=4Hz). 1.47 (s. 18H). 2.34 (s. 3H). 3.54 fs. 2H). 4.18 (q. 2H. J=4Hz). 5 46 (s 1H) 7 73 
(s- 2H) 

C. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-hydroxyethy!)-5-methyloxazole 

[0183] Starting ester, the compound of Step B 4.43 g (11.88 mmole), was dissolved in 83 ml tetrahydrofuran with 
stirring, under nitrogen. Solid lithium aluminum hydride (LAH). 450 mg (11.88 mmole). was cautiously added. There 
was much bubbling. The mixture was stirred 30 minutes and another 225 mg (5.94 mmole) lithium aluminum hydride 
was added and the reaction stirred under nitrogen overnight. Water (0.675 ml) was cautiously added followed by 0.675 
ml 15% sodium hydroxide, followed by 2.0 ml water. The inorganics were filtered off and the filtrate was stripped, 
dissolved in ethyl acetate, washed once with 1 N hydrochloric acid, twice with brine, and stripped to give 3.61 g (92%) 
of product which was used without further purification. 
FDMS - = 331 

NMR (CDCI3). 6 1.48 (s. 1SH). 2.32 (s, 3H), 2.73 (t. 2H. J=4Hz). 3.91 (t. 2H. J=4Hz). 5.51 (s. 1H). 7.81 (s. 2H) 

D. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-formylphenoxy)ethyl)-5-methyloxazole 

[0184] The compound of Step C 3.61 g (10.9 mmole). 1 53g (12.5 mmole) 4-hydroxybenzaldehyde. and 3.29g (12.5 
mmole) triphenylphosphine were dissolved in 30 ml tetrahydrofuran with stirring, under nitrogen. The solution was 
chilled to -5*0 and a solution of 1.97 ml (12.5 mmole) diethyldiazodicarboxylate in 10 ml. tetrahydrofuran was added 
over 10 minutes, with stirring. The reaction exothermed to +3°C. The bath was removed and the reaction stirred under 
nitrogen for 3 days. The reaction was stripped, dissolved in methylene chloride and placed in the freezer. The diethox- 
ycarbonylhydrazine was then filtered off and the filtrate was chromatographed on 400 ml silica, eluting with a 5% 
isopropyl aicohol/hexane. The appropriate fractions were bulked and stripped to give 3.52g (74%) product which was 
used without further purification. 
FDMS - = 435. 

NMR (CDCI3). 6 1.43 (s. 13H), 2.37 (s, 3H), 3.01 (t. 2H, J=4Hz). 4.34 (t. 2H. J=4Hz). 5.48(s. 1H) S .7.00 (d. 2H. J=7Hz). 
7.80 (s. 2H). 7.82 (d. 2H. J=7Hz), 9.87 (s, 1H) 

E. Preparation of 2-(3,5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-methylethylaminomethylphenoxy)ethyl)-5-methyloxazole 
hydrochloride hydrate 

[0185] Methyiethyiamine, 0.71 ml (8.32 mmole) and 2.46 ml (3.32 mmole) Ti(OPr)4 were dissolved in 1 7 ml of ethanol 
and stirred for 10 minutes under nitrogen. Compound of step D. 1.75g (4.16 mmole). was added and the mixture was 
stirred for 4 hours. Sodium borohydride. 240 mg (6.23 mmole) was added and the reaction was stirred for 3 days. 
Ammonia, 5.8 ml 2N. was added to give a thick suspension. Methylene chloride (40 ml) was added then 5.3g diatom- 
aceous earth and the mixture was stirred, and filtered through diatomaceous earth. The filtrate was washed 2 times 
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with brine then dried. The organics were stripped and chromatographed. eluting with methylene chloride/methanol/ 
concentrated ammonia 90:10:1. Fractions were bulked, stripped, dissolved in methylene chloride/isopropyl ether. Hy- 
drogen chloride gas was bubbled in. Product was evaporate to dryness to give 1.36g (63%) of a white foam. 
FDMS - M+ 478: 
s Elemental Analysis for C30H42N2O3.HCI.H2O 

Calculated: C. 67.58: H, 8.51: N. 5.25 

Found: C. 67.21: H. 8.61: N. 5.06 
NMR (C0CI3), <5 1.44 (t. 3H, J=4Hz), 1.49 (m : 18H). 2.51 (s. 3H), 2.60 (d, 2H, J=4Hz) : 2.83-3.23 (m, 4H) : 3.99-4.14 
(m, 2H). 4.43 (t. 2H : J=6Hz) : 5.99 (s s 1H) : 6.92 (d. 2H J=7Hz) : 7.49 (d. 2H : J=7Hz), 8.16 (s, 2H) 

w 

Example 38 

2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-ethylaminomethylphenoxy)ethyl)thiazole hydrochloride hydrate 

is a. Preparation of N-methyl-(3 : 5-di-t-butyl-4-hydroxy)benzamide 

[0186] (3.5-di-t-butyl-4-hydroxy)benzoic acid. 75g (300 mmole) and 53.46g (330 mmole) carbonyldiimidazole were 
refluxed .io.900-ml-tetrahydrofuran s with -stirring, under nitrogen., for 2 hours. The reaction was cboied and 300 ml 40% 
aqueous methylamine was added and stirred under nitrogen at room temperature for 1 B hours. The mixture was stripped 
20 to a wet solid and 500 ml of water was added. The mixture was stirred, and filtered to give 88. 5g (100%) product, which 
contained approximately 30 mole % imidazole. The product was used without further purification. 
NMR (CDC13). o 1.44 (s, 18H), 2.98 (d. 3H. J=4Hz). 6.2 (bs. 1H) : 7.58 (s. 2H) 

B. Preparation of N-methyl-(3.5-di-t-butyl-4-hydroxy)thiobenzamide 

25 

[0187] The compound of Step A 83. 5g (ca. 300 mmole). and 60. 6g (150 mmole) lawesson's reagent was dissolved 
in 300g hexamethylphosporamide at 100°C and stirred under nitrogen at 100°C for 1 hour. The mixture was cooled, 
water was added, and the mixture was extracted twice with diethyl ether. The combined organic layers were washed 
three times with water and the organic layer was stripped to give 91 3g of crude product which was triturated with 250 
so ml methylene chloride to give 43. 7g product. Hexane. 350 ml. was added to the filtrate with stirring to give a second 
crop of 26. 7g product. The filtrate was boiled down to 400 ml to give a third crop of 7.2g product. The total yield was 
77. 6g (93%) NMR (CDCI3). 6 1.44 (s. 16H). 3.33 (d. 3H. J=4Hz) : 5.52 (bs. 1H). 7.60 (s. 2H) 

C. Preparation of 3.5-di-t-butyl-4-hydroxythiobenzoic acid. (3-ethoxycarbonyl-2-oxo-l -propionyl)ester 

35 

[0188] The compound of Step B 42. Og (150 mmole). 27 ml (200 mmole) ethyl 3-chloroacetoacetate and 24.9g (150 
mmole) potassium iodide was stirred in 1 .0 1 tetrahydrofuran. under nitrogen, and refluxed for 4.5 hours. The reaction 
was cooled and 75 ml water was added and the mixture stirred for 1 3 hours. The organics were stripped, and the crude 
product was dissolved in chloroform, washed once with water, and once with brine, then chromatographed. eluting 
-to with a gradient of methylene chloride to methylene chloride/methanol/concentrated ammonia. 90: 1 0: 1 over 1 0 minutes. 
The partially purified product was then chromatographed on 600 ml silica, eluting with 10% ethyl acetate/hexane to 
give 28g (44%) product. 
FDMS - M + = 394 

NMR (CDCI3), 6 1.25 (t. 3H ; J=4Hz). 1.45 (s. 18H), 3.66 (s. 2H). 3.98 (s. 2H) : 4.18 (q. 2H : J=4Hz) : 5.80 (s. TH), 7.83 
is ( S . 2H) 

D. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-carbethoxymethylthiazole 

[0189] The compound of Step C 25.1 g (63.7 mmole) : and 19.6 g (255 mmole)of ammonium acetate was refluxed 
so in 320 ml glacial acetic acid, with stirring, under nitrogen, for 3.25 hours. The reaction was cooled and ethyl acetate 
and water were added. Layers were separated and the aqueous layer was washed once with ethyl acetate. The com- 
bined organic layers were washed once with water and 8 times with saturated sodium bicarbonate solution to achieve 
a final wash of pH 9. The organic layer was stripped and the crude product chromatographed on 600 ml silica, eluiing 
with 10% ethyl acetate/hexane to give 14.96g (57%) product. 
55 FDMS - M+ = 375. 

NMR (CDCI3), 5 1.29 (t. 3H, J=4Hz) ; 1.48 (s : 18H). 3.87 (s. 2H) : 4.21 (q. 2H, J=4Hz), 5.45 (s. 1H). 7.09 (s. 1H), 7.72 
(S. 2H) 
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E. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-hydroxyethyl)thiazole 

[0190] The compound of Step D 5.0g (13.33 mmole), was dissolved in 95 ml tetrahydrofuran with stirring, under 
nitrogen. Solid lithium aluminum hydride. 760 mg (20 mmole) : was cautiously added. There was much bubbling. The 
mixture was stirred under nitrogen for 1 hour. Water. 0.76 ml H 2 0 : was cautiously added followed by 0.76 ml 15% 
sodium hydroxide, followed by 2.3 ml water. The inorganics were filtered off and the filtrate was stripped, dissolved in 
ethyl acetate, washed once with 1 N hydrochloric acid : twice with brine, and stripped to give 4.42g (99%) product which 
was used without further purification. 
FDMS - M + = 333 

NMR (CDCI3). 5 1.48 (s : 1 SH), 3.02 (t. 2H, J=4Hz), 3.98 (t. 2H : J=4Hz) ; 5.50 (s. 1H). 6.87 (s. 1H), 7.73 (s\ 2H) 

F. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-formylphenoxy)ethyl)thiazole 

[0191] The compound of Step E 4.20g ( 1 2.6 mmole), 1 . 76g ( 1 4. 44 mmole) 4-hydroxybenzaldehyde, and 3.79g ( 1 4.44 
mmole) triphenyl phosphine were dissolved in 37 ml tetrahydrofuran with stirring, under nitrogen. The solution was 
chilled to - 1 0°C and a solution of 2.27 ml ( 1 4.44 mmole) diethylazodicarboxylate in 1 2. 5 ml. tetrahydrofuran was added 
over 10 minutes, with stirring. The reaction exothermed to -1°C. The bath was removed and the reaction stirred under 
nitrogen overnight. The reaction was stripped, dissolved in methylene chloride and placed in. the freezer. The -diethex- 
ycarbonyihydrazine was then filtered off and the filtrate was chromatographed on 400 ml silica, eluting with a 15 then 
20% ethyl acetate/hexane. The appropriate fractions were bulked and stripped to give 3.98g (72%) product which was 
used without further purification. 

NMR (CDCI3), 6 1.48 (s. 1 SH). 3.31 (t, 2H. J=4Hz), 4.45 (t. 2H. J=4Hz), 5.47 (s. 1H). 6.96 (s. 1 H). 7.03 (d. 2H. J=7Hz). 
7.73 (s. 2H), 7.S3 (d. 2H, J=7Hz). 9.88 (s. 1 H) 

G. Preparation of 2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(2-(4-N-methyl-N-ethylaminomethylphenoxy)ethyl)thiazole 
hydrochloride hydrate 

[0192] N-methyl-N-ethylamine. 0.96 ml (11.26 mmole), and 3.33 ml (11.26 mmole) Ti(OPr)4 was dissolved in 20 ml 
of ethanol with stirring under nitrogen. The mixture was stirred for 10 minutes. The compound of Step F. 2.46g (5.63 
mmole) was added and the mixture was stirred for 2.5 hours. Sodium borohydride. 320 mg (8.44 mmole). was added 
and the reaction was stirred for 3.5 days. Ammonia. 7.85 ml 2N, was added to give a thick suspension then 55 ml of 
methylene chloride was added. Diato'maceous earth. 7.2g : was added and the mixture was stirred and filtered through 
diatomaceous earth. The filtrate was washed twice with brine then dried and the organics were stripped and chroma- 
tographed. eluting with methylene chloride/methanol/concentrated ammonia 90:10:1. Fractions were combined, 
stripped and dissolved in methylene chloride/isopropyl ether. Hydrogen chloride gas was bubbled in and the product 
was concentrated and triturated with isopropyl ether to give 1.54g (54%) white foam. 
FDMS - M + 480: 

Elemental Analysis for C29H40N2O2S.HCI. 1 .75 H20 

Calculated: C. 63.48: H. 8.17: N, 5.11: 

Found: C. 63.55: H 7.89: N. 4.86 
NMR (CDCI3), 6 1.46 (t, 3H, J=4Hz), 1.49 (m. 18H). 2.62 (d. 2H. J=4Hz). 2.S9 (m. 1H, J=4Hz), 3.15 (m. 1H). 3.50 (bs. 
2H), 4.10 (m. 2H). 4.41 (t. 2H. J=4Hz). 5.75 (s. 1H), 6.96 (d. 2H. J=7Hz). 7.12 (s. 1H), 7.50 (d. 2H. J=7Hz). 7.90 (s. 2H) 

Example 39 

E-2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(3-(4-N-methyl-N-ethylaminomethylphenyl)-2-propenyl)oxazole hydrochloride 
hydrate 

A. Preparation of 4-(2-bromoethyl)-2-(3,5-di-t-butyl-4-hydroxyphenyl)oxazole 

[01 93] To a stirred solution of triphenylphosphine (31 .0g, 1 1 Smmole) in methylene chloride (394ml) was added bro- 
mine (6.09ml. 11 Smmole). A small amount of additional triphenylphosphine was added to clear the solution. To this 
was added a mixture of the compound of Example 1 C (25. Og. 78.9mmole) and imidazole ( I0.7g. 1 58mmole) dissolved 
in methylene chloride (315ml) over 15 minutes. The reaction was allowed to stir at room temperature for 1 hour and 
was filtered. The filtrate was evaporated to dryness, triturated with methylene chloride/toluene, and filtered. This filtrate 
was chromatographed on silica gel using a hexane-ethyl acetate gradient to give the subtitled product (25.4g. 85%): 
1H NMR (CDCI 3 ) 6 7.85 (s. 2H). 7.5 (s. 1H). 5.5 (s. 1H). 3.65 (t. J=6Hz. 2H). 3.15 (t. J=6Hz. 2H). 1.5 (s. 18H) FDMS 
381 (M+). 
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B. Preparation of 2-(3.5-di4-butyl-4-hydroxyphenyl)-4-(24riphenylphosphonium ethyl)oxazole bromide 

[0194] To a stirred solution of 4-(2-bromoethyl)-2-(3 ; 5-di-t-butyl-4-hydroxyphenyl)oxazole (25. 4g. 66.9mmole) in xy- 
lenes (135ml) was added triphenylphosphine (17.5g : 66.8mmole). The reaction was heated to reflux for 22 hours, and 
5 the xylene decanted from the precipitated product. The product was triturated in diethyl ether, filtered, and then triturated 
with ethyl acetate and filtered to give the intermediate phosphonium salt 2-(3 : 5-di-t-butyl-4-hydroxyphenyl)-4-(2-triphe- 
nylphosphonium ethyl)oxazole bromide (30. 7g, 72%): 

1HNMR (CDCI3)6 8.2(bs : 1H) : 7.8(m, 17H), 5.5 (bs : 1H),4.2(bs, 2H). 3.1 (bs, 2H). 1.5 (s : 18H): 
FDMS 562 (M-Br+). 

w 

C. Preparation of E-2-(3 : 5-di-t-butyl-4-hydroxyphenyl)-4-(3-(4.formylphenyl)-2-propenyl)oxazole diethyl acetal 

[0195] To a stirred solution of 2-(3 : 5-di-t-butyl-4-hydroxyphenyl)-4-(2-triphenylphosphonium ethyl)oxazole bromide 
(28. Ig, 43.8mmole) in tetrahydrofuran (220 ml) was added terepthaldehyde mono-diethylacetal (8.68ml 43.8mmole). 

is This mixture was cooled to -10°C and a 1M solution of sodium hexamethyldisilazane in tetrahydrofuran (87.5ml. 
87.5mmole) was added dropwise over 8 minutes maintaining a temperature of less than 4°C. The reaction was stirred 
at 0°C for 3 hours, quenched with water and diluted with ethyl acetate and water. The pH was adjusted to 8.5 with 1 N 
hydrochloric acid. The organic layer was extracted with brine, dried over sodium sulfate, evaporated to dryness, and 
chromatographed on silica gel using a hexane/acetone gradient to give the trans isomer of the olefin intermediate E- 

20 2-(3 ! 5-dr-t-butyl-4-hydroxyphenyl)-4-(3-(4-formylphenyl)-2-propenyl)oxazole diethyl acetal (2.6g. 12%): 

1H NMR (CDCI3) 7.S5 (s. 2H). 7.4 (m t 5H) S 6.55 (d. J=16Hz. 1H). 6.4 (dt. J=16Hz. 7Hz. 1H) : 5.5 (s. 1H). 5.45 (s, 1H). 
3.5-3.6 (m. 6H). 1.5 (s. 19H) : 1.25 (t. J=6Hz. 6H): 
FDMS 491 (M + ). 

25 D. Preparation of Z-2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(3-(4-formylphenyl)-2-propenyl)oxazole diethyl acetal 

[0196] Impure fractions from the above chromatography were rechromatographed on silica gel using a hexane- 
diethylether gradient to give the subtitled product (1.6g. 7%): 

1H NMR (CDCI3) 7.85 (s. 2H) : 7.45 (d. J=3Hz. 2H). 7.4 (s. 1H). 7.3 (d. J=3Hz. 2H) : 6.35 (d. J=11Hz. 1H), 5.95 (dt. 
30 J=11Hz. 7 Hz. 1H). 5.5 (s. 2H), 3.5-3.7 (m. 6H). 1.5 (s. 18H). 1.25 (t. J=6Hz. 6H). 

E. Preparation of E-2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(3-(4-formylphenyl)-2-propenyl)oxazole 

[0197] . To a stirred solution of the E-2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(3-(4-formylphenyl)-2-propenyl)oxazole di- 
ss ethyl acetal (2.53g t 5.14mmole) in diethyl ether (51 ml) was added 1N hydrochloric acid (51ml). then concentrated 
hydrochloric acid (5.1 ml). The reaction was allowed to stir 18 hours ; then basidified with saturated sodium bicarbonate. 
The organic layer was extracted with brine, dried over sodium sulfate, evaporated to dryness, and chromatographed 
on silica gel using a hexane- ethyl acetate gradient to give the desired product (1.1 9g : 55%): 

1H NMR (CDCI3) 9.95 (s. 1H). 7.9 (S. 2H). 7.85 (d. J^SHz. 2H). 7.5 (d. J=8Hz. 2H). 7.45 (s. 1H) : 6.6 (m. 2H) : 5.5 (s. 
40 1H). 3.6 (d. J=5Hz. 2H) : 1.5 (s. 18H): 
FDMS 41 7 (M + ). 

F. Preparation of E-2-(3.5-di-t-butyl-4-hydroxyphenyl)-4-(3-(4-N-methyl-N-ethylaminomethyl-phenyl)-2-propenyl) 
oxazole hydrochloride 

45 

[0198] To a stirred solution of ethylmethylamine hydrochloride (0.54g. 5.7mmole) in ethanol (5.8ml) was added tri- 
ethylamine (0.79ml. 5.7mmole) ; titanium tetraisopropoxide (1 .68ml. 5.7mmole). and finally the E-2-(3.5-di-t-butyl-4-hy- 
,droxyphenyl)-4-(3-(4-formylphenyl)-2-propenyl)oxazole (1.1 9g. 2.85mmole) in ethanol (7.1ml). The reaction was 
stirred for 4.5 hours, then sodium borohydride (0.16g ; 4.28mmole) was added. After 20 hours at room temperature. 

so the reaction was poured into 20ml 2N ammonium hydroxide and diluted with methylene chloride. The mixture was 
filtered though diatomaceous earth and the filtrate was extracted with brine. The organic layer was dried over sodium 
sulfate, evaporated to dryness, and chromatographed on silica gel using a methylene chioride-methanol gradient to 
give the free base (O^g, 60%). The free base (0.79g. 1 .71 mmole) was dissolved in methylene chloride (17ml), treated 
with hydrogen chloride gas : and evaporated to give desired product (0.83g. 98%): 

55 1H NMR (CDCI3) 6 7.9 (s 5 2H). 7.55 (d. J=9Hz. 2H). 7.5 (d. J=9Hz. 2H) 5 7.45 (s. 1H). 6.6 (d. J=16Hz. 1H). 6.45 (dt. 
J=16Hz. 7Hz : 1H) : 5.6 (s. 1H), 4.15 (m. 2H). 3.6 (d : J=7Hz. 2H). 3.2 (m. 1H). 2.9 (m. 1H). 2.65 (d, J=5Hz. 3H). 1.5 (m. 
21H): 

FDMS 460 (M^-HCI): 
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Elemental Analysis for C30H41 CIN202.1 .5H20: 
Calculated: 68.75: H : 8.46: N : 5.34. 
Found: C, 69.06: H : 8.30: N : 5.49. 

Example 40 

Z-2-(3.5-di-t-butyl-4-hydroxyphe^^ hydrochloride 
monohydrate 

A. Preparation of Z-2-(3 : 5-di-t-butyl-4-hydroxyphenyl)-4-(3-(4-formylphenyl)-2-propenyl)oxa2ole 

[0199] To a stirred solution of the compound of Example 39D (l.59g, 3.23mmole) in diethyl ether (32ml) was added 
1 N hydrochloric acid (32m I), then concentrated hydrochloric acid (3.2 ml). The reaction was allowed to stir 30 minutes 
then basidified with saturated sodium bicarbonate. The organic layer was extracted with brine, dried over sodium 
sulfate, evaporated to dryness, and chromatographed on silica gel using a hexane-ethyl acetate gradient to give the 
desired subtitled product (1.15g, 85%): 

1 H NMR (CDCI3) 10.0 (s. 1H), 7.9 (d. J=8Hz. 2H). 7.85 (s. 2H). 7.5 (d. J=8Hz. 2H), 7.45 (s. 1 H). 6 65 (d J=11Hz 1H) 
6.1 (dt. J=11Hz. 7Hz. 1H). 5.5 (s. 1H) : 3.65 (d. J=7Hz. 2H). 1.5 (s. 18H); 
FDMS 417 (M + ). 

B. Preparation of Z-2-(3.5-di-t-butyl-4-hydroxypheny0-4-(3-(4-N-methyl-N-ethy!aminomethyl-phenyl)-2-propenyl) 
oxazole hydrochloride 

[0200] To a stirred solution of ethylmethylamine hydrochloride (0.78g : 8.18mmole) in ethanol (4.1ml) was added 
tnethylamine (1.14ml, S.ISmmole), titanium tetraisopropoxide (2.42ml. 8.18mmole). and finally the Z-2-(3 5-di-t-butyl- 
4-hydroxyphenyl)-4(3-(4-formylphenyl)-2-propenyl)oxazole (i.71g, 4.09mmole) in ethanol (10ml). The reaction was 
stirred for 3.5 hours, then sodium borohydride (0.23g : 6.14mmole) was added. After 18 hours at room temperature 
the reaction was poured into 30ml 2N ammonium hydroxide and diluted with methylene chloride. The mixture was 
filtered though diatomaceous earth and the filtrate was extracted with brine. The organic layer was dried over sodium 
sulfate, evaporated to dryness, and chromatographed on silica gel using a methylene chloride- methanol gradient to 
give the free base (1 .63g, 86%). The free base (1 .3g. 2.82mmole) was dissolved in methylene chloride (28ml). treated 
with hydrogen chloride gas. and evaporated to give desired product (1.40g. 100%)- 

• 1 H NMR (CDCI3) o 8.05 (s. 2H). 7.6 (d. J=9Hz. 2H), 7.5 (s. 1H). 7.35 (d. J=9Hz.' 2H). 6.65 (d. J=11Hz 1H) 6 05 (dt 
J=11Hz. 7Hz : 1H). 5.8 (s. 1H). 4.15 (m. 2H). 3.75 (d. J=7Hz. 2H). 3.2 (m. 1H). 2.95 (m. 1H). 2 7 (d J=5Hz 3H) 1 5 
(m. 21H): 

FDMS 460 (M+-HCI): 

Elemental Analysis for C30H41 CIN202. H20: 
Calculated: 69.95: H. 3.41: N. 5.44. 
Found: C. 70.08: H, 8.10: N. 5.61. 

Example 41 

2-(3.5'di-t-buty|:4-hydroxyphenyl)-4-(3-(4-N-methyl-N-ethylaminomethylphenyl)propyl)oxazole hydrochloride hydrate 

[0201] To a stirred solution of Z-2-(3.5>di-t-butyl-4-hydroxyphenyl).4-(3-(4-N.methyl-N-ethylaminomethylphenyl)- 
2-propenyl)oxazole (1.2g. 2.6mmole) in toluene (26ml) was added 5% palladium on carbon (0.1 2g). The suspension 
was subjected to 1 atmosphere hydrogen for 5 hours and filtered. The filtrate was evaporated to dryness and chroma- 
tographed on silica gel using a methylene chloride-methanol gradient to give the saturated free base (0.99g. 82%) 
'The free base (1.05g. 2.27mmole) was dissolved in methylene chloride (23ml) ; treated with hydrogen chloride gas' 
evaporated, and triturated with diisopropyl ether to give desired product (1 00g. 88%) 

1H NMR (CDCI 3 ) 6 7.9 (s. 2H) : 7.5 (d, J=9Hz : 2H). 7.4 (s. 1H) : 7.3 (d. J=9Hz. 2H). 6.65 (d. J=11Hz. 1 H). 5 6 (s 1 H) 
4.1 (m. 2H). 3.1 (m : 1H) ; 2.9 (m, 1H). 2.7 (t. J=7Hz. 2H).. 2.65 (m. 5H). 2.05 (m. 2H). 1 5 (m 21 HV 
FDMS 462 (M--HCI): " 
Elemental Analysis for C30H43CIN2O2. 1 5H20: 

Calculated: 63.48: H. 8.61: N. 5.32. 

Found: C, 68.40: H. 8.63: N : 5.22. 
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Example 42 

2-(3.5-di-tert-butyl-4-hydroxyphenyl))-4-((4-N-methylethylamino methyl)phenoxymethyl)oxazole hydrochloride 

5 A. N-carbo(3 ; 5-di-t-butyl-4-hydroxy)phenyl-DL-serine methyl ester. 

[0202] To a suspension of benzoic acid in tetrahydrofuran (165ml) was added in portions over a 20 minute period, 
ri'-carbonyldiimidazole. The resulting gold solution was stirred at 22 9 C for twenty minutes then added dropwise to 
the solution described below. 

to [0203] To a suspension of DL-serine methyl ester in tetrahydrofuran (115ml) was added diisopropyl ethyl amine 
followed by dimethyl formamide (70ml). The resulting colorless solution was stirred at 22°C for one hour then the 
activated benzoic acid derivative (described above) was added. The reaction was stirred at 22° C for 5 days then 
concentrated in vacuole* an oil. The oil was treated with ethyl acetate (250ml) and washed with three times with 1:1 
brine:0.IN hydrochloric acid, and one time with brine. The organics were dried over sodium chloride, warmed on a 

1$ steam bath : filtered hot : and the filtrate was concentrated in vacuo to an oil. The oil was then treated with 1:1 hexane: 
ethyl acetate : reduced in volume on a steam bath to approximately 250ml then sonicated. The mixture was cooled to 
-20°C for approximately 2 hours resulting in crystal formation. Crystals were collected by filtration, washed with 70% 
hexane:ethyl acetate to afford 49: 1~3g of ihe title compound. The filtrate was concentrated in vacuo to ah oil. The" oil 
was treated with 1:1 hexane: ethyl acetate then subjected to prepatory chromatography eluting with 50 to 70% hexane: 

20 ethyl acetate over a thirty-minute period. Desired fractions containing title compound were combined and concentrated 
in vacuo to an oil. The title compound was recrystailized from diethyl ether: hexane to afford 11 32g of the title com- 
pound. A total of 60.45g (56%) of the title compound was isolated, 
mp ( 3 C) : 108-109 

Mass Spectrum (FDMS) : m/z 351 (M). 
25 1 H NMR (CdCL3) : i> 7.65 (s. 2H) : 6.99 (d, J=6.2Hz. 1 H). 5.60 (s. 1 H). 4.85 (dt ; J=3.6Hz. 1 H) : 4.06 (bs. 2H). 3.83 (s. 
3H) : 1.45 (s : 18H). 
Elemental Analysis for C19H29N05: 

Calculated: C. 64.94: H. 8.32: N. 3.99. 

Found: C. 65.20: H, 8.42: N. 4.22. 

30 

B. 4-((RS)carbomethoxy)-2-(3.5-di-tert-butyl-4-hydroxyphenyl))-2-oxazoline 

[0204] To a suspension of N-carbo(3,5-di-t-butyl-4-hydroxy)phenyl-DL-serine methyl ester (0.17mole. 58.81 g) and 
imidazole (0. 1 8mole. 1 2.53g) in acetonitrite (S90ml) at 22°C was added triph enylphosphine (0. 1 8mole. 48.28g) followed 

35 by carbon tetrabromide (0.18mole. 61 05g). After stirring 2.5 hours, the reaction was concentrated in vacuo to a foam 
that contains crystalline material. The mixture was treated with ethyl acetate:hexane (100ml). then cooled to -20°C. 
The insolubles were collected by filtration and discarded. The filtrate was subjected to preparatory chromatography, 
eluting with a gradient of 25 to 40% ethyl acetate:hexane over a 30-minute period. Fractions containing the title com- 
pound plus a coeluting impurity were resubjected to prepatory chromatography, eluting with 15 to 35% ethyl acetate: 

-to hexane over 30 minutes. Fractions containing the title compound were combined, concentrated in vacuo to afford 
55.75g (99%) of an oil that slowly crystallizes, 
mp (°C): 102-104 

Mas Spectrum (FDMS) :m/z 333 (M) 

1 HNMR (CDCI 3 ): 0 7.80 (s. 2H) t 5.59 (s : 1H) : 4.91 (dd. J=7.6. 10.4 Hz : 1H) : 4.73 (dd : J=7.6. 8.6 Hz. 1 H). 4.53 (dd. 
J=8.6." 10.4 Hz. 1H), 3.80 (s. 3H) : 1.45 (s. 18H) 
Elemental analysis for C 19 H 2 7N0 4 : 

Calculated: C : 68.44: H, 8.16: N. 4.20 

Found: C : 68.33: H, 8.10: N. 4.34 

50 c. 4-(carbomethoxy)-2-(3.5-di-tert-butyl-4-hydroxyphenyl) oxazole 

[0205] A solution of ((RS)-4-carbomethyox)-2-(3 t 5-di-tert-butyl-4-hydroxypenyl))-2-oxazoline (0.66mole ; 220. 15g) in 
acetone (1.6L) was treated with activated manganese oxide (6.60mo!e. 574. Og). The suspension was stirred at 22°C 
for 17.5 hours then heated at 45°C for one hour. Diatomaceous earth (250ml) was added to the reaction, then the 
55 suspension was filtered through a pad of silica (2.5cm X 14.5cm) and diatomaceous earth (250g). The insolubles were 
rinsed with acetone until no product was observed in the filtrate by thin layer chromatography. The filtrate was concen- 
trated in vacuo to afford 303. 5g of a black solid. The material was treated with diethyl ether (500ml). and placed on a 
steam bath until the solid dissolved, then hexane was added(250ml). The solution was boiled down until crystals formed. 
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The mixture was cooled to22 3 C : crystals were collected by filtration and washed with 2:1 hexane:diethyl ether to afford 
98.lgof the title compound that contains an impurity. This material was subjected to multi-recrystallizations as described 
above to afford 92.46g of the title compound. Additional title compound was isolated by multiple recrystallizations of 
the filtrates to afford 36.94g. 

s [0206] The filtrate from the crystallization was concentrated in vacuo to a solid then recrystallized as described above 
to afford 43.46g of the title compound. The filtrate was concentrated in vacuo to a solid. The solid was treated with 
methylene chloride then divided into two lots. Each lot was subjected to preparatory chromatography eluting with 5 to 
25% ethyl acetate:hexane over a 30-minute period. Fractions containing the title compound plus a coeluting impurity 
were combined and concentrated in vacuo to afford a black solid. This solid was recrystallized as described above to 

io afford 20.74g of a yellow/green solid. The solid was then triterated in boiling 1 :4 ethyl acetate:hexane (200ml) : filtered 
hot and washed with 1:4 ethyl acetate:hexane to afford 17.99g of the title compound. Additional title compound was 
recrystallized from the filtrate to afford 0.65g. A total of 148.04g (63%) of the title compound was isolated. 
mp(°C):163 

Mass Spectrum (FDMS) : m/z 331 (M). 
15 iH NMR (CDCI 3 ) : 68.23 (s, 1H). 7.91 (s. 2H). 5.59 (s. 1H) : 3.94 (s. 3H), 1.48 (s. 18H). 
Elemental Analysis for C 19 H 2 5N0 4 : 

Calculated: C. 68.36: H. 7.60: N T 4.23. 

Found: C. 69.11: K 7.72: N. 4.21. 

20 D. (4-(hydroxymethyl)-2-(3 ; 5-di-tert-butyl-4-hydroxyphenyl))-2-oxazole. 

[0207] A dark blue solution of 4-(carbomethoxy)-2-(3.5-di-tert-butyl-4-hydroxyphenyl))-2-oxazole (0.39mole. 
1 27.71 g) in tetrahydrofuran (2.6L) and a 3 neck 12L flask was treated with methanol (0.5Smofe : 23.4ml). Next, lithium 
borohydride (0.58mole. I2.59g) was added carefully over a 60 minute period. During this addition, the reaction was 

25 cooled with an ice bath to maintain temperature between 1 9 and 24°C. Once the borohydride addition was complete, 
the orange colored reaction was slowly bought to reflux (ca. 50 minutes). After refluxing for 4.5 hours, the bright yellow 
colored reaction was cooled to 22 5 C. The reaction was then carefully treated with 5N hydrochloric acid (620ml) over 
a thirty-minute period. Vigorous gas evolution was observed during the addition of the first 40ml of hydrochloric acid. 
Ethyl acetate (1L) was added and the reaction was divided into two lots. Each lot was treated with water (500ml) and 

o0 the phases were separated. The aqueous phases were combined and extracted twice with ethyl acetate. The organic 
phases were combined and concentrated in vacuo to an oil. Diethyl ether (500ml) was added to the oil. reduced in 
volume on a steam bath to approx. 500ml : then cooled to -73°C (using dry ice/acetone) for one hour. After warming 
to 22 9 C the resulting crystals were collected by filtration and washed with diethyl ether to afford 56.55g of the title 
compound. Subsequent recrystallizations of the filtrate afforded an additional 52.76g. A total of 109.31 g (94%) of the 

35 title compound was isolated, 
mp (°C) : 150 

Mass Spectrum (FDMS) : m/z 303 (M). 

1H NMR (CdCL3): 6 8.33 (s. 2H). 7.68 (s. 1H). 6.12 (s. 1H). 4.30 (s. 2H). 1.51 (s, 18H). 
Elemental Analysis for C 1s H 2 sN0 3 : 
-to Calculated: C. 71.26: H. 8.31: N. 4.62. 

Found: C, 71.52: H. 8.26: N. 4.79. 

E. 4-(bromomethyl)-2-(3 ; 5-di-tert-butyl-4-hydroxyphenyl) oxazole. 

45 [0208] A suspension of 4-(hydroxymethyl)-2-(3 : 5-di-tert- : - !-4-hydroxyphenyl) oxazole (44.2mmole. 1 3.41 g) in ac- 
etonitrile (230ml) was treated with triphenylphosphine --.Ommole. 13.91g) followed by carbon tetrabromide 
(53.0mmole : 17.59g). The resulting solution was stirred at approximately 22°C for 3 hours. Next, additional carbon 
tetrabromide (22.0mmole. 13.13g) and triphenylphosphine 22.0mmole 5 5.79g) was added, to the reaction. After stirring 
'for an additional 40 minutes, the reaction was quenched with water (5mL) : stirred 10 minutes and concentrated in 

50 vacuo and stored at 5°C for approximately 1 6 hours. The material was then taken up into chloroform and subjected to 
prepatory chromatography eluting with 35 to 50% chloroform:hexane over a thirty-minute period. Fractions containing 
title compound were combined, dried over sodium sulfate, filtered, concentrated in vacuo to afford 9.7g of the title 
compound that crystallized out upon standing at 22°C. 
mp(°C): 

55 • Mass Spectrum (FDMS) : m/z 367 (M+1 ). 

1H NMR (CdCL3): 6 7.84 (s. 2H). 7.65 (s. 1H) : . 5.53 (s. 1H). 4.44 (s. 2H), 1.48 (s. 18H). 
Elemental Analysis for: C15H24BrN02 

Calculated: C ? 59.02: H. 6.60: N. 3.82. 
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Found: C, 53.33: H, 6.53: N, 3.85. 
F. 4-(4-(2-formyl)phenoxy methyl)-2-(3 ; 5-di-tert-butyl-4-hydroxyphenyl)) oxazole. 

5 [0209] A suspension of 4-(bromomethyl)-2-(3 : 5-di-tert-butyl-4-hydroxyphenyl) oxazole (26.5mmole. 9.70g) : 4-hy- 
droxybenzaldehyde (29.lmmole. 3.56g) : potassium carbonate (79.4mmole : 10.97g) and potassium iodide (26.5mmole. 
4.39g) in methyl ethyl ketone (275ml) was refluxed for 2 hours. The reaction was then cooled to approximately 22°C ! 
filtered, concentrated in vacuoio an oil. The oil was treated with ethyl acetate (250ml) then washed twice with saturated 
aqueous sodium bicarbonate, once with aqueous sodiumbisulfate and once with brine. The organic layer was dried 

10 over sodium sulfate, filtered, and concentrated in vacuo to an oil. The material was taken up into ethyl acetate, then 
subjected to prepatory chromatography eluting with 30 to 50 ethyl acetate:hexane over a thirty-minute period. Fractions 
containing title compound plus impurities were resubjected to prepatory chromatography eluting with 25 to 35% ace- 
tone:hexane over a thirty-minute period. Fractions containing title compound were combined and concentrated in vacuo 
to afford 8.9g (82%). 

15 mpl60rC): 

Mass Spectrum (FDMS) : m/z 

1H NMR (CdCL3) : 6 9.90 (s. 1H) : 7.85 (d : 4H). 7.69 (s.1H). 7.12 (d. 2H) ; 5.54 (s. 1H). 5.14 (s : 2H) : 1.49 (s. 18H). 
Elemental Analysis for: C 25 H 25 NG 4 

Calcu', -3d: C. 73.69: H. 7.17: N, 3.44. 
20 Found: C. 73.72: H. 7.16: N : 3.45. 

G: 2-(3.5-di-tert-butyl-4-hydroxyphenyl))-4-((4-N-methylethylamino methyl)phenoxymethyl)oxazole hydrochloride 

[0210] The title compound was prepared substantially as described in Example 11. except using 4-(4-(2-formyl) 
25 phenoxy methyl)-2-(3.5-di-tert-butyl-4-hydroxyphenyl)) and N-methyl-n-ethylamine. The crude material was subjected 
to prepatory chromatography eluting with 0 to 10% ( methanol:ammonium hydroxide):ch!oroform over a 30-minute 
period. Fractions containing title compound were combined and concentrated in vacuo to afford 6.0g. The material 
was dissolved in diethyl ether (100ml) then saturated with hydrochloric gas. The resulting precipitate was collected by 
filtration and washed with diethyl ether. This material was dissolved in methylene chloride (50ml) and washed with 
30 o. 1 N ammoniumhydroxide (50ml). The organic layer was dried over sodium sulfate then filtered. The filtrate was sub- 
jected to preparatory chromatography eluting with 0 to 10% (methanol:ammonium hydroxide):chloroform. Fractions 
containing title compound combined, concentrated in vacuo to a foam. The foam was treated with diethyl ether (100ml) 
and saturated aqueous sodium bicarbonate ( 1 00ml). The phases were separated, aqueous phase extracted with diethyl 
ether (1 x 50ml). The organic phases were combined, dried over sodium sulfate, filtered, then slowly added to a sat- 
35 urated solution of hydrogen chloride diethyl ether. The resulting suspension was concentrated in vacuo to afford 4.74 
g of the title compound as a foam. 
Mass Spectrum (FDMS): m/z 450 (M-HCI) 

'H NMR (CDCI 3 ): 6 7.86 (s. 2H) : 7.63 (s : 1 H). 7.52 (d. J=8.6Hz. 2H) 7.06 (d. J=8.6Hz. 2H). 5.54 (s. 1H). 5.07 (s. 2H). 
4.10 (M : 2H) : 3.17 (m : 1H). 2.91 (m. 1H). 2.64 (d. J=5.0Hz. 3H). 1.48 (m. 21H) 
-10 Elemental Analysis for: C 2a H 39 CIN 2 03 

Calculated: C. 69.05: K 3.07: N ; 5.75 
Found: C. 68.95: H 7.98: N : 5.76 

Pharmaceutical Compositions 

45 

[0211] The compounds of formula I are effective over a wide dosage range: however, it is desirable to administer a 
dosage that is as low as possible. For example, dosages per day of the compound of formula I will normally fall within 
, the range of about 0.1 mg to about 30 mg per day. Dosages of from about 1 mg to about 20 mg per day are preferred. 
However, it will be understood that the amount of the compound actually administered will be determined by a physician. 

50 in the light of the relevant circumstances including the type of acute pain to be treated, the age. weight, and response 
of the individual patient the severity of the patient's symptoms, and the chosen route of administration, and therefore 
the above dosage ranges are not intended to limit the scope of the invention in any way. While the present compounds 
are preferably administered orally to humans susceptible to or suffering from pain, the compounds may also be ad- 
ministered by a variety of other routes such as the transdermal, parenteral subcutaneous : intranasal, intramuscular 

55 and intravenous routes. Such formulations may be designed to provide delayed or controlled release using the formu- 
lation techniques which are known in the art. The dosage administered will also vary depending on known factors such 
as the pharmacodynamic characteristics of the particular agent, and its mode and route of administration: age. health, 
and weight of the recipient: nature and extent of the symptoms, kind of concurrent treatment, frequency of treatment. 
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and the effect desired. 

[0212] Compositions suitable for internal administration contain from about one half (0.5) milligrams to about 100 
milligrams of active ingredient per unit. Generally, a compound of formula I is dispensed in unit form comprising from 
about 0.1 mg to about 30 mg in a pharmaceutical^ acceptable carrier per unit dosage. In these pharmaceutical com- 
positions, the active ingredient will ordinarily be present in an amount of from about 0.5% to about 95% by weight 
based on the total weight of the composition. 

[0213] Typical compositions include a compound of formula I or a pharmaceutical^ acceptable acid addition salt 
thereof associated with a pharmaceutical^ acceptable excipient which may be a carrier, or a diluent or be diluted by 
a carrier, or enclosed within a carrier which can be in the form of acapsule : sachet, paper or other container. In making 
the compositions, conventional techniques for the preparation of pharmaceutical compositions may be used. For ex- 
ample, the active compound will usually be mixed with a carrier or diluted by a carrier or enclosed within a carrier 
which may be in the form of a ampoule, capsule, sachet, paper, or other container. When the carrier serves as a diluent, 
it may be solid, semi-solid, or liquid material which acts as a vehicle, excipient, or medium for the active compound. 
The active compound can be adsorbed on a granular solid container for example in a sachet. Some examples of 
suitable carriers are water salt solutions, alcohols, polyethylene glycols, polyhydroxyethoxylated castor oil. gelatine, 
lactose, amylose, magnesium stearate. talc, silicic acid, fatty acid monoglycerides and diglycerides, pentaerythritol 
fatty acid esters, hydroxymethylcellulose and polyvinylpyrrolidone. The formulations may also include wetting agents, 
emulsifying and suspending agents, preserving agents, sweetening agents, or flavoring agents. The formulations, of 
the invention may be formulated so as to provide quick, sustained, or delayed release of the active ingredients"after 
administration to the patient by employing procedures well known in the art. 

[0214] .The pharmaceutical preparations can be sterilized and mixed, if desired, with auxiliary agents, emulsifiers. 
salt for influencing osmotic pressure, buffers and/or coloring substances and the like, which do not deleteriously react 
with the active compounds. 

[0215] For parenteral application, particularly suitable are injectable solutions or suspensions, preferably aqueous 
solutions with the active compound dissolved in polyhydroxylated castor oil. 

[0216] Tablets, dragees, or capsules having talc and/or a carbohydrate carrier or binder or the like are particularly 
suitable for oral application. Preferable carriers for tablets, dragees. or capsules include lactose, corn starch, and/or 
potato starch. A syrup or elixir can be used in cases where a sweetened vehicle can be employed. 
[0217] Most preferably, the solid oral formulation is contained in packaging materials which protect the formulation 
from moisture and light. For example, suitable packaging materials include amber colored high density polyethylene 
bottles, amber colored glass bottles, and other containers made of a material which inhibits the passage of light. Most 
preferably the packaging will include a desiccant pack. The container may be sealed with an aluminum foil blister to 
provide the desired protection and maintain product stability 

[0218] The compositions of this invention may be suitable for administration to an animal. Such animals include both 
domestic animals, for example livestock, laboratory animals, and household pets, and non-domestic animals such as 
wildlife. More preferably, the animal is a vertebrate. Most preferably, a compound of this invention shall be administered 
to a mammal. It is especially preferred that the animal is a domestic mammal or a human. The most preferred mammal 
is a human. For domestic mammals, a compound of this invention may be administered as a feed additive. 

Utility Test Methods 

[0219] The unexpected analgesic activity of the compound of formula I is evidenced by tests initially conducted on 
mice. Mice^ weighing from about 18-22 grams at the time of testing are used for the following studies. All mice are 
dosed by the oral route with a compound of formula I. 

Mouse Writhing Test 

[0220] An accepted standard for detecting and comparing the analgesic activity of different classes of analgesic 
compounds for which there is a good correlation with human analgesic activity is the prevention of acetic acid induced 
writhing in mice [R. Koster et al. Acetic acid for analgesic screening. Fed. Proc . 18:412. 1959]. 

[0221] Adult, male CD-1 [Crl:CDR-1 (ICR)] mice (approximately 4-5 weeks of age), were obtained from Charles Rier 
Laboratories. Portage, Ml. and acclimated at least 3 days before testing. The photo period was 12 hours of light and 
12 hours of dark, with dark onset at approximately 1300 hours. 

[0222] Throughout the study, suspensions were prepared at target concentrations of 0. 0.3. 0.1. 0.3. and 1 mg/ml of 
a compound of formula I by the addition of 10% acacia in purified water. The vehicle control consisted of 10% acacia 
in purified water. 

[0223] Analgesic activity following administration of a compound of formula I was evaluated using acetic acid-induced 
writhing. An intraperitoneal injection of acetic acid in mice causes them to exhibit contractions of the abdominal muscles. 
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or writhe (Siegmund et at. , 1 957). Administration of either opioid or nonopioid analgesics reduces the amount of writhing 
(Collier. 1964). Writhing has been used to define the pharmacology of analgesics such as aspirin and morphine. Ap- 
proximately 30 minutes following oral administration of a compound of formula I (0, 0.3, 1 5 3, 10 or 30 mg/kg) : each 
mouse received 0.5% acetic acid (0.01 ml/g, intraperitoneal). Mice were placed in individual clear observation chambers 
5 and the total number of writhes made by each mouse was counted between 5 and 10 minutes following administration 
of acetic acid. See ? Haubrich, D. R.. Ward : S. J., Baizman. E., Bell, M. R„ Bradford, J. : Ferrari, R. : Miller M., Perrone : 
M. : Pierson : A. K. : Saelens, J. K. and Luttinger. D.: "Pharmacology of pravadoline: a new analgesic agent", The Journal 
of Pharmacology and Experimental Therapeutics 255 (1990) 511 -522. 

[0224] Another accepted standard for detecting and comparing the analgesic activity of different classes of analgesic 
10 compounds for which there is good correlation with human analgesic activity is the prevention of phenyl-p-benzoqui- 
none induced writhing in mice [H. Blumberg et al. Proc. Soc. Exp. Biol. Med., 118, 763-766 (1965)]. 
[0225] Mice, treated with various doses of a compound for formula I or vehicle are injected intraperitoneal^ with a 
standard challenge dose of phenyl-p-benzoquinone 5 minutes prior to a designated observation period. The phenyl- 
p-benzoquinone is prepared as about 0.1 mg/ml solution in about 5% by volume of ethanol in water. The writhing dose 
15 js 1 .25 mg/kg injected at a volume of about 0.25 ml/10g. For scoring purposes a "writhe" is indicated by whole body 
stretching or contracting of the abdomen during an observation period beginning about five minutes after the phenyl- 
p-benzoquinone dose. 

[0226] All ED so values and their 95% confidence limits^are determined using accepted numerical methods. For ex- 
ample, see W. F. Thompson, Bacteriological Rev. . 11, 115-145 (1947). 

20 

Inflamed Paw Test (Randall-Sellitto Test) 

[0227] An accepted standard for detecting and comparing the analgesic activity of different classes of analgesic 
compounds for which there is good correlation with human analgesic activity in acute pain due to inflammation is the 

25 inflamed paw or Randall-Sellitto test. Randall. L.O. and Sellitto. J.J. (1957). A method for measurement of analgesic 
activity on inflamed tissue. Arch. Int. Pharmacodyn. Then 1 1 : 409-41 9. To assess nociceptive threshold in rats, ascend- 
ing pressure is applied gradually to the paw with a motor driven weight of a Ugo Basile Analgesy Meter. Rats respond 
to .the pressure by withdrawing their paw from the device. After a baseline measurement, rats were administered either 
vehicle or 30 mg/kg of a compound of formula I orally and approximately 60 minutes later, hyperalgesia was induced 

20 by a hind paw subplantar injection of 0.1 ml of 1% suspension of brewer's yeast in 0.9% saline or saline alone (e.g., 
Randall and Sellitto. 1957). Sixty minutes after the administration of yeast, the mechanical nociceptive threshold was 
again determined. In rats which receive vehicle alone, hyperalgesia was evidenced by a significant decrease in the 
mechanical pressure required to elicit a withdrawal response. Opioid or nonsteroidal anti-inflammatory drugs increase 
the amount of mechanical pressure required to elicit a withdrawal response back to the amount of pressure required 

^5 in an animal which has not received the yeast. 

[0228] In the inflamed paw test, the intraplantar administration of brewer's yeast produced a significant reduction in 
the grams of force required to produce a withdrawal response compared to rats which received an intraplantar injection 
of saline (Table 1 ). Compounds of formula I administered at a dose of 30 mg/kg orally 60 minutes before the brewer's 
yeast and 120 minutes before the analgesia test prevented the reduction in mechanical threshold produced by the 

40 brewer's yeast (Table 1 ). 



Table 1 



Effects of Compounds of Formula I on the Mechanical Pressure Required to Elicit Paw Withdrawal in the Inflamed 

Paw Test in Rats 


Oral Pretreatment 


Intraplantar Injection 


Response Threshold 


Baseline 
grams 


Test 
grams 


Vehicle 


Saline 


116.7±11.2 


108.3±17.3 


Vehicle 


Yeast 


99.0±6.8 


56.0±11.3* 


30 mg/kg A 


Yeast 


90.0±10.0 


53.0±8.6* 


30 mg/kg B 


Yeast 


101.0±15.6 


96.0±14.3 


30 mg/kg C 


Yeast 


93.0+6.4 


79.0±9.0 


30 mg/kg D 


Yeast 


107.0±6.6 


94.0±7.5 


30 mg/kg E 


Yeast 


99.0±10.8 


82.0±6.4 



*P<.05 vs Baseline. 
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Formalin Test 



[0229] The formalin test is a well accepted model of inflammation [Malmberg : A.B. and Yaksh. T.L: Antinociceptive 
actions of spinal nonsteroidal anti-inflammatory agents on the formalin test in the rat. The Journal of Pharmacology 

* and Experimental Therapeutics 263 (1992) 136-146]. Rats are anesthetized and when there is a loss of spontaneous 
movement they are injected subcutaneously in the dorsal surface of the hind paw with 50 uJ of 5% formalin solution 
using a 30 gauge needle. Rats are then individually placed in an open Plexiglas chamber for observation, and within 
a maximum interval of 1 to 2 min : the animals display recovery from anesthesia with spontaneous activity and normal 
motor function. Pain behavior is quantified by periodically counting the incidents of spontaneous flinching/shaking of 

10 the injected paw. The flinches are counted for 1 -min' periods at 1- to 2v 5- to 6- and 5min intervals during the interval 
from 10 to 60 min. Inhibition of the pain behavior is demonstrative of an analgesic activity. 

[0230] All ED 50 values and their standard errors of the mean (S.E.M.) are determined using accepted numerical 
methods. For example, see R. E. Kirk (1982) Experimental Design: Procedures for the behavioral sciences, 2nd ed. 
Belmont.. C A: Brooks/Cole Publishing Co. 

75 

Clinical Observations 

[0231] A double-blind multicenter clinical trial is designed to assess the safety and efficacy of a compound of formula 
!. Patients are randomized to a compound of formula I or placebo. Patients are monitored for perception of pain using 
20 standard methods. 



25 1. a method for treating pain comprising administering to a mammal in need of such treatment, an analgesic dosage 



Claims 



of a compound of formula I: 



35 



30 




wherein 



- 40 



Ar is phenyl or pyridyl substituted with zero to two substituents selected from the group consisting'of C r C 6 
alkyl. hydroxy and halo: and 
substituted with either: 



45 



(i) one or two substituents selected from the group consisting of 



0 



50 



II 

c <CH 2 )nR 6 



and (C r C 6 alkyl)R 6 : or 

(ii) two substituents which when taken together with the carbon atoms to which they are attached form a 
pyridy! or tetrahydropyridy! ring: 



55 



provided that when substituent pattern (i) is present, the phenyl or pyridyl group of Ar may additionally be 
substituted with two substituents which when taken together with the carbon atoms to which they are attached 
form a phenyl ring: 



61 
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where R 6 isNR'R 8 morpholin-1 -yL imidazol-1 -yl. 4.5-dihydro-1 H-imidazol-2-yl, thiomorpholin-1 -yl } piperazin- 
1-yl or piperazin-1-yl substituted with C r C 4 alkyl or 

0 
II 

C(Cl-C4 

alkyl): and R 7 and R 8 are each individually hydrogen. C r C 6 alkyl (CH 2 ) p OH or (CH 2 ) p -piperidyl: 

X is O or S: 

Y is CHR S . O or S: 

R is H or C r C 6 alkyl: 

R 1 and R 2 are each individually C n -C 6 alkyl: 
R 3 is H or C r C 6 alkyl: 

R 4 is hydrogen, or when Y is CHR 5 . R 4 and R 5 are each individually H or when taken together form a bond: 
m is 0 or 1: 

n is an integer from 0 to 4 both inclusive: and 
p is an integer from 1 to 6 both inclusive: 

or a pharmaceutical^ acceptable salt, hydrate or optical isomer thereof. 
2. The method of Claim 1 where: 

Ar is phenyl substituted with one or two substituents selected from - (CH 2 ) n R 6 . 



- C (CH2)n* 6 / 
-(C, -C 6 afkyl)R 6 where R 6 is NR 7 R 8 and R 7 and R 8 are HorC, -C 6 alkyl: 

and one or two substituents selected from hydrogen. C^Cg-alkyl. hydroxy: or two substituents which when 

taken together form a phenyl group. 

R 1 and R 2 are C,-C 6 alkyl: 

R. R 3 . R 4 and R are H: 

X is O 

YisOorS: 

3. The method of Claim 2 where R 1 and R 2 are 1 . 1 -dimethylethyl. 

4. The method of Claim 3 where Ar is phenyl substituted with one or two substituents selected from (CH 2 ) n R 6 or (C-,- 
C 6 alkyl)R 6 ,and one or two substituents selected from hydrogen or C r C 6 alkyl. 

5. The method of Claim 4 where Ar is phenyl substituted with (CH 2 ) n R 6 . 

.6. The method of Claim 5 wherein the compound of formula I is 2-{3.5<ii-t-buty!-4-hydroxyphenyl)-4-(2-(4-methyl- 
ethylaminomethyl-phenyloxy)ethyl)oxazole. 

7. The method of Claims 1 to 6 wherein the analgesic dosage of the compound of formula I is from about 0. 1 mg to 
about 30 mg per day. 

8. The method of Claim 7 wherein the analgesic dosage of the compound of formula I is from about 1 mg to about 
20 mg per day. 

9. The method of Ciaims 1 to 6 wherein the pain is nociceptive. 

10. The method of Claim 11 wherein the nociceptive pain is selected from the group consisting of post -operative pain, 
cluster headaches, dental pain, surgical pain, pain resulting from severe burns, post partum pain, angina pain, 
and genitolurinary tract relative pain. 
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11. The method of Claims 1 toTwherein the pain is acute. 

12. The method of Claims 11 wherein acute pain is selected from the group consisting of headache, arthritis, simple 
muscle strain, dysmenorrhea and pain due to inflammation. 
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